MATH 2400
INTRODUCTION TO DIFFERENTIAL EQUATIONS

Yuri V. Lvov  lvovy@rpi.edu  x6893
Tuesday-Friday 8:30-9:50 AE214
Office Hours : Monday 18-20, Webex meeting room lvovy
yurilvov.com/DFQ Lecture Notes yurilvov.com/DFQFall2023.pdf*
TA: Miles Corn, cornm@rpi.edu Office Hours Fr 4-6pm AE432

August 28, 2023

Midterms are Sep 29, Oct 31, Dec 1, 2023
No Lecture on Nov 28, 2023. Make up lecture Nov 15, 2023

If you are late to class, you agree to either dance, tell a joke or sing.

1 Outline

First-order differential equations, second-order linear equations, eigenvalues and eigenvectors of matrices, systems
of first-order equations, stability and qualitative properties of nonlinear autonomous systems in the plane, Fourier
series, separation of variables for partial differential equations.

Prerequisites: MATH 1020 and some knowledge of matrices.

2 Learning Outcomes:

To learn the basics of differential equations (as described in the outline and recommended problems) which
are a crucial tool in higher-level scientific and engineering subjects. An additional benefit will be to improve
mathematical manipulation, modeling, and reasoning skills.

*not guaranteed
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Table 1: Qutline

Week | Pages Title Sections Homework Problems
1 13 Intro/First Order DFQ, Separable Eqn 1.1,1.2, 2.1 1.2.3-42.1.1-22.1.6
2 24 Integrating Factor and Modeling 22 2.3 2.2.1-3 2.3.2-3 2.3.8
3 40 Steady State and Stability 2.4 2.4.2-6, 2.4.10
4 48 Second Order Linear Equation 3.1-3.5 3.2.4-5, 3.5.3-4,3.5.6-7
5 60 Inhomogeneous Eqn and MethUndetCoef 3.6-3.8 3.8.1-2, 3.8.4-5
6 76 Variation of a Parameter, Mechanical Vibrations, Euler Eq. 3.9-11 3.9.1-4,3.10.1-12,3.11.1-2
7 98 Linear Systems, General Solutions of HomogEqmn, Review, Solving 4.1-4.4 4.1.1-3,4.3.1-44.5.1-3
8 108 Phase Plane Technique and Stability 4.6 4.7 4.6.1-2,4.7.1-4
9 122 Nonlinear Systems and Stability 5.152 5.1.1-2, 5.2.1-2
10 138 Periodic Solutions and Central Force Field 5.354 5.3.1-3

3 Course Outline

Chapter 1, Introduction

Chapter 2, First Order Equations:
Separable Equations, Integrating Factor, Modeling, Phase Plane Technique

Chapter3. Second Order Equations:
IVP, Homogeneous Equations, Inhomogeneous equations, Method of Undetermined Coefficients, Variations

of a Parameter, Oscillations, Euler equation y ( (’

Chapter 4 Linear Systems: x(t) = Ax(t). X -
@

e Chapter 5 Nonlinear Systems Yb( f ’ A E ?
Chapter 6 Laplace Transforms: '
7 definition, inverse Laplace Transform, solving the ODE with I&place trafisform
e Chapter 7 Partial Differential Equations:
separation of variables, Sine and Cosine transforms, Wave Equat n%“j

Here the problem are marked by a section number followed by a problem number. For example 2.2.1-3 means
problems one, two and three in section 2.2.

[ ]

4 Grade Policy, Homework, Exams

Take all your quizzes, remove the worst one, average the result.
Take your three midterms and quiz averages computed above, remove the worst number, average the result.
Take the resulting number, multiply it by 0.7 and add your final, multiplied by 0.3.
Alternatively, take the resulting number, multiply it by 0.8 and add your final, multiplied by 0.2.
Your numerical grade is the larger of the two numbers.
Eztra Credit : Final Project, 10 percent, limited availability.
I will assign a grade based on the following:

M<g<100is A

80<g<90is B

0<g<80is C

64<g<70is D

g <66is



Grades modifiers will be used: 0 < g < 3is “”, 3 < g < 7 has no modifier, 7 < ¢ is “+”. Homeworks and
exams may contain problems for extra-credit.

There is no “make up” policy for homeworks or exams.

5 Few Additional Notes

5.1 Homeworks, attendance

Solutions to homework problems are not provided.

There is no “curve grading”.

Attendance may be be logged.

There is no requirement to attend class. This said, however, long-time experience shows that students who
do not attend class and/or recitations usually do poorly in the course. Neither the instructor nor the teach-

ing assistant are in any way responsible for briefing students who missed class on the missed material and Jor
announcements.

you are responsible for attending quizzes

Usage of LAPTOPS, CELL PHONES, ipods or lightsabers. will result in 5 percent substracted from
your final grade.

My promise: Those who will pass the course will know Differential Equations

Academic Integrity The grade you receive for the course will be based on the work that you do.

With this principle in mind, the work (exams, homework, computer programs) that you present for a grade
MUST, in fact, be of your own.

With respect to the exams, this means that no assistance or collaboration of any kind is permitted (other
then assisace obtained from the instructor). Anyone violating this policy will receive an exam grade of zero and
will be reported to the Dean of Students.

With respect to problem sets, you are free to seek assistance or advise from any person, book or computer.
However, what you hand in must be your own work. Violating of this policy will result in a score of zero for the
assignment and will be reported to the Dean of Students.

Second violation will get you grade F for the course.

Note that your health, need of financial aid, need to maintain GPA, need to graduate, obtain employment,
etc will not be considered.

If you have serious problems when trying to solve the suggested homeworks, please seek tutoring from the
Advising and Learning Assistance Center.

5.2 Drop In Tutoring

Advising and Learning Assistance Center holds free drop-in tutoring for Differential Equation Class. Contact
Sharon McGrath, megras@rpi.edu.

6 Books

Introduction to Differential Equations 2e Second Edition, Mark Holmes,
ISBN-10 1975077202 ISBN-13 978-1975077204

7 Final Project

Optional final project is consists of inclass 15 minutes presentation and a final written report on the topic of youf
choice where you use methods of differential equation to solve some cool problem.
Time line for final project:

e stage one - you think about wh

et S ik abe at you want to do, talk to Jyour friend@ talk to 1e, bozmgg IHB(?S 0/[ M
g
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stage 2- you submit to me a title and a one page description of your project September 15, 2023 to me.

stage 3 I choose 3 or 4 best projects and will notify you if you are selected.

stage 4 - you present to me your talk October 15, 2023

stage 4 you give in-class presentation and answer questions November 15, 2023

Last day of classes - you give me your written report in LATEX format December 8, 2023

Submission of your final report constitutes your agreement to wave all the copyrights of your

report. It may be made available to other DFQ students. To be eligible for a final project, your
grade with out final project should be C or above
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