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Course Prerequisites: IST 230
Course Objectives: 
This course combines, in a very natural way, the studies of differential equations and linear algebra.  We begin the course with an in-depth study of first-order differential equations.  The approach we will take has three important components: quantitative, numerical, and theoretical or qualitative.  Much emphasis will be placed on qualitative analysis.  With the aide of computer software (Mathematica and Integrated Differential Equations) our understanding of solutions and their inherent behavior will be enhanced.  Visualization is vital to our work.  A discussion of the linear differential equations follows, including a variety of examples of physical systems that can be modeled by linear differential equations.  Next we expand our scope to non-linear differential equations and a nice example, the logistic equation. 

Expanding our work to a system of differential equations will lead us to the study of linear algebra and a general study of linear transformations in a natural way.  Utilizing this structural theory, we will study second-order linear differential equations, and both linear and nonlinear systems of differential equations.  Our closing topics will be a brief introduction to discrete systems of equations known as difference equations.  

Real world models will be introduced at all phases of our study.  A primary goal of the course is your personal development of a conceptual understanding of the topics we will address.  

The reading assignments and exam dates are listed in the Reading Assignment and Exam Schedule which will be distributed on January 14, 2004, (the second day of class).

Grading Procedure:
You grade will be calculated using the following percentages:




Chapter Exams (Three Exams):



54%




Final Exam:





18%




Challenge of the Day and Homework:


10%




Laboratory Grades




18%

There will be three tests during the semester and a final exam on Friday, May 7th, 12:45 P.M. – 2:45 P.M. Your first three exam dates as well as your final exam date and time are listed on the Reading Assignment and Exam Schedule. I will also remind you at least one week in advance.  If you are not able to take the exam on the scheduled date because of serious circumstances, (see Undergraduate Catalog, pp. 87-88, for the list of excused absences) please contact me before the scheduled exam time so that we can plan a time for you to take the exam early.

On an almost daily basis you will be asked to work out a problem to be graded that is representative of the topics discussed during the previous class period(s).  I call this the Challenge of the Day.  This exercise will either be a problem you work out in class or a homework problem you work out and bring to class. If you keep up-to-date on your homework assignments, this will be a piece of cake.  
Each Thursday from 2:00 2:50 p.m. we will meet in Prichard Hall, Room 200 for our lab exercises.  The average of your lab exercise scores will weigh the same as one of your exams. (See percentages above.)  Each lab report is due at 5:00 p.m. on the next lab day.  I will not grade late lab reports.  We will either use Mathematica or the software package that came with your textbook. Put your software in your backpack (it’s not heavy) so you are ready for lab each Thursday.
Your final grade will be determined using the following scale:

90% - 100%

A

80% - 89%

B

70% - 79%

C

60% - 69%

D

0% - 59%

F

My best advice (It’s free!) is for you to keep up with your homework assignments.  While the Challenge of the Day does not weigh quite as much as an exam, its influence is far reaching.  These problems prepare you for the questions you will answer on the exams. 

Attendance Policy:
I expect you to be in class everyday you are physically able.  It is your responsibility to determine what you missed in the event you are unable to attend class.  Requesting notes from a colleague would be wise.  I will be happy to let you know the assignment for the particular day you missed.  

Reading Assignment and Exam Schedule

Prior to each of the following class dates, please read the section of your text listed next to the date.  The pace of this course is quite quick and therefore it is imperative that you come to class prepared. The dates for your four exams are also noted.

Week 1
Jan. 12


Section 1.1 - Dynamical Systems
Jan. 14


Section 1.2 - Direction Fields
Jan. 16


Section 1.2 - Direction Fields
Week 2


Jan.  19


Martin Luther King Day




Jan.  21


Section 1.3 - Variable Separation



Jan.  23


Section 1.4 - Euler’s Method
Week 3


Jan.  26


Section 1.5 – Picard’s Theorem



Jan.  28


Section 2.1 – Linear Equations



Jan.  30


Section 2.1 - More Linear Equations
Week 4


Feb.  2


Section 2.2 – First-Order DE’s



Feb.  4


Review







Feb.  6


Excursion into DE’s and Linear Algebra I 
Week 5


Feb.  9 


Section 2.3 – Growth and Decay





Feb.  11


Section 2.4 – Linear Models

Feb.  13


Section 2.5 – Nonlinear Models

Week 6


Feb.  16 

Section 3.1 - Matrices



Feb.  18


Section 3.1 – More Matrices



Feb.  20


Section 3.2 - Systems
Week 7


Feb.  23


Section 3.3 – Inverse of a Matrix



Feb.  25


Section 3.4 - Determinants



Feb.  27


Section 3.5 – Vector Spaces
Week 8


Mar.   1


Section 3.6 – Basis, Determinant



Mar.   3


Review



Mar.   5


Excursion into DE’s and Linear Algebra II
Week 9
Mar.  8


Section 4.1 – Harmonic Oscillator Section 



Mar.  10

Section 4.2  - Real Roots Section 

Mar.  12

Section 4.3 – Complex Roots
Week 10

Mar.  15

Spring Break



Mar.  17

Spring Break



Mar.  19

Spring Break

Week 11

Mar.  22

Section 4.4 – Undetermined Coefficients




Mar.  24

Section 4.4 – More Undetermined Coefficients



Mar.  26

Section 5.1 - Transformations
Week 12

Mar.  29

Section 5.1 – More Transformations



Mar.  31

Section 5.2 – Linear Transformations



Apr.   2


Section 5.2 – More Linear Transformations
Week 13

Apr.    5

Section 5.3 - Eigenvalues



Apr.    7

Review 



Apr.   9

`
Excursion into DE’s and Linear Algebra III
Week 14

Apr.   12

Section 5.3 – More Eigenvalues



Apr.   14

Section 6.1 – Linear DE Systems 



Apr.   16

Section 6.1 – More Linear DE Systems

Week 15

Apr.   19

Section 6.2 – Real Eigenvalues




Apr.   21

Section 6.2 – More Real Eigenvalues



Apr.   23

Section 6.3 – Nonreal Eigenvalues

Week 16

Apr.  26

Section 6.5 - Stability

Section 7.2 - Linearization



Apr.   28

Section 7.1 – Nonlinear Systems

(Note: We will discuss the following sections if time permits: Section 7.2 – Linearization,

Section 8.1 – Nonhomogeneous)



Apr.   30

Review

Final Exam:  Friday, May 7th,  12:45 P.M. – 2:45 P.M.

Enjoy!  Let me know if I can help you with your studies.

Dr. Lawrence

