
Differential Equations

MATH 3323-01         Spring 2009

Instructor: Dr. Randy Bybee


Phone: 384-8092 (LWC)
 

Email: bybeer@lindsey.edu

Office: Fugitte 323



Office hours: 
M 12:30-2

T 11-1

W 7:30-8:30; 10:30-11:30

Text: Differential Equations with Boundary Value Problems, 7th edition, by Zill & Cullen
R 7-8:30; 12:30-1
F 7:30-8:30; 12:30-2
Course Description: Concepts and topics explored in this class include first and second order ordinary differential equations, the Laplace transform, and matrix systems of ordinary differential equations. Prerequisite: MATH 2325
Course Objective: The general purpose of this course is to provide an understanding of ordinary differential equations (ODE's), and to give methods for solving them. Because differential equations express relationships between changing quantities, this material is applicable to many fields and is essential for students of engineering or physical sciences. Upon completion of this course, the student should be able to satisfy the following objectives. A. GENERAL 1. Classify an ODE by order and type and verify a solution by substitution into the ODE. 2. Explain the difference between the general solution to a differential equation and the unique solution to an initial value problem (IVP). 3. Determine whether a first- or second-order linear IVP has a unique solution over a given interval. 4. Apply initial conditions to a general solution to find the unique solution. B. FIRST-ORDER EQUATIONS 1. Classify and solve first-order ODE’s using appropriate techniques. C. SECOND-ORDER LINEAR EQUATIONS 1. Explain the principle of superposition. For a nonhomogeneous IVP, explain the relationships between the homogeneous (complementary) solution, a particular solution, the general solution, and the unique solution. 2. For solutions to a homogeneous equation: Define linear independence. Define the Wronskian, and use it to determine whether two solutions are linearly independent. Define the concept of a fundamental set of solutions, and how it relates to the general solution. 3. Given one solution to a homogeneous ODE, use reduction of order to find another solution. 4. Find the general solution to a homogeneous ODE with constant coeffcients. 5. Be able to apply the methods of undetermined coefficients and variation of parameters to find a particular solution. 6. Find the general solution to a simple linear HIGHER-ORDER ODE and nonlinear ODE’s with constant coefficients. Find the solution to a Cauchy-Euler equation. D. SERIES SOLUTIONS 1. Given a second-order ODE, determine whether a given point is an ordinary point, a regular singular point, or an irregular singular point. 2. For an ordinary point, find the first several terms in each of two linearly independent series solutions. Determine the minimum radius of convergence of these series from the coefficients of the ODE. 3. Be able to use the  method of Frobenius to find the solutions about a singular point. E. LAPLACE TRANSFORMS 1. State the definition of the Laplace Transform, and use the definition to calculate the transform of a simple function. Given a function, determine whether the transform exists. 2. Use tables and general properties (linearity, derivative, translation) of Laplace Transforms to find the transform of a given function, or to find the inverse transform. 3. Use Laplace Transforms to solve a nonhomogeneous second-order IVP, where the forcing function could be discontinuous (express it in terms of unit step functions), or periodic, or involve impulse functions. 4. Define the convolution of two functions, and calculate it, given two functions. Use the

convolution theorem to find the inverse transform of the product of two known transforms. F. SYSTEMS OF EQUATIONS 1. Write a system of first-order linear ODE's in matrix form. 2. Find the general solution to a system of homogeneous first-order ODE's with constant coefficients. 3. Use variation of parameters to find a particular solution to a nonhomogeneous first-order system with constant coefficients. Find the general solution. 4. In relation to systems of ODE's, explain the terms: solution vector, linear independence, eigenvalues/eigenvectors, fundamental matrix. G. NUMERICAL SOLUTION 1. Become familiar with some basic terms and approaches of solving ODE’s numerically. 2. Obtain an understanding and modest ability to solve an ODE using MATLAB.
Grading: 

The contributing parts to the course grade are as follows:

(1) 
Three unit exams, each graded on a scale of 100, covering designated chapters. No makeup exams
(2)
Quiz grade will be calculated based on quizzes given throughout the semester. Anticipate a quiz each day except the day of an exam and the day 
following an exam, although there may not be a quiz each possible day. A quiz will focus on the material of the previous lecture and should be 
relatively straightforward if the student has completed the assigned homework for that section. Each quiz will be graded on a scale of 10. The 
lowest 4 quiz grades will be dropped.
(3) 
Final exam, comprehensive, graded on a scale of 100, administered at an announced time near the end of the semester.

Each unit exam (E1, E2, E3) and the quiz grade (Q) count 19% of the final course grade (FG). The final exam (F) counts 24% of the final course grade. The formula that expresses this combination is 
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There is no extra credit; the student’s final course grade is determined solely from the aforementioned criteria.

Grading scale:    (Let G represent the final course grade.)


90.0  < G <  100
A
83.3  < G <  86.6
      B
        76.6  < G <  80.0       C +
       60.0  < G <  70.0      D


86.6  < G <  90.0
B +
80.0  < G <  83.3
      B –
        70.0  < G <  76.6       C
      

 G <  60.0         F

Course Content, Meetings, and Scheduling: The order of the material covered in the class will be provided to the student as the time for coverage of the material approaches. Furthermore, any announcements regarding important dates and the consequences for class meetings will be announced to the class as the date approaches. Consult the LWC class website page http://class.lindsey.edu and click Randy Bybee for accurate information about class assignments and scheduling.

Policies:

Attendance

Class attendance is required! If absent, the student will miss something! The student is responsible for the material covered (and any announcements made) each class period. If a student must be absent, the student should notify the instructor of the necessity for the absence; such notification should occur prior to the day of the absence if possible. Information regarding the missed material and the possibility for making up missed graded work will be discussed at the time of the notification of the instructor by the student. 

The policy for exams is as follows. Unless other arrangements have been made between the student and the instructor, unit exams cannot be taken after the class period following the exam; a grade of zero results. Furthermore, unit exam grades are penalized 25% per day for each day after the exam date that the exam is taken. (The last day to take an exam is the following class period after an exam.) Responsibility and accountability are extremely important, and attendance at every session is expected. Just as responsibility and accountability are important, so too is punctuality. Tardiness is unacceptable. BE ON TIME.

Academic Integrity

Academic integrity is essential to the existence of an academic community. Every student is responsible for fostering a culture of academic honesty, and for maintaining the integrity and academic reputation of Lindsey Wilson College.  Maintaining a culture that supports learning and growth requires that each student make a commitment to the fundamental academic values: honesty, integrity, responsibility, trust, respect for self and others, fairness and justice. To foster commitment to academic integrity, faculty are asked to require each student to place and sign the following Honor Code on tests, exams and other assignments as appropriate.: On my honor as a student, I have neither given nor received any unauthorized aid on this assignment/exam.

Violations of the academic integrity policy include cheating, plagiarism or lying about academic matters.   Plagiarism is defined as any use of another writer’s words, concepts, or sequence of ideas without acknowledging that writer by the use of proper documentation.  Not only the direct quotation of another writer’s words, but also any paraphrase or summary of another writer’s concepts or ideas without documentation is plagiarizing that writer’s materials.  Academic dishonesty is a profoundly serious offense because it involved an act of fraud that jeopardizes genuine efforts by faculty and students to teach and learn together.  It is not tolerated at Lindsey Wilson College.  

Students who are determined to have plagiarized an assignment or otherwise cheated in their academic work or examinations may expect an “F” for the activity in question or an “F” for the course, at the discretion of the instructor.  All incidents of cheating or plagiarism are reported by the instructor to the Academic Affairs Office along with copies of all relevant materials.  Each instance of cheating or plagiarism is counted separately.  A student who cheats or plagiarizes in two assignments or tests during the same semester will be deemed guilty of two offenses.  If the evidence is unclear, or if a second offense occurs, the VP for Academic Affairs or Associate Dean will work in cooperation with the Dean of Students to move the student before the campus Judicial Board for review.  Violations will ordinarily result in disciplinary suspension or expulsion from the College, depending on the severity of the violation involved.  Note: The College has purchased Turnitin.com, a web product used to detect plagiarized documents.  

Statement on Learning/Physical Disabilities
Lindsey Wilson College accepts students with learning disabilities and provides reasonable accommodation to help them be successful.  Depending on the nature of the disability, some students may need to take a lighter course load and may need more than four years to graduate.  Students needing accommodation should apply as early as possible, usually before May 15.  Immediately after acceptance, students need to identify and document the nature of their disabilities.  It is the responsibility of the student to provide to the College appropriate materials documenting the learning disability, usually a recent high school Individualized Education Program (IEP) and results from testing done by a psychologist, psychiatrist, or qualified, licensed person.  The College does not provide assessment services for students who may be learning disabled.  Although LWC provides limited personal counseling for all students, the College does not have structured programs available for students with emotional or behavioral disabilities.  For more information, call Dr. David Ludden at 270-384-8080.

Academic Success Center
The Academic Success Center offers peer tutoring to aid students in completing class assignments, preparing for exams and improving their understanding of content covered in a particular course.  In addition, computers are available for student use. Students are encouraged to utilize this Center as a resource for improving study strategies and reading techniques.  The Center also offers assistance with other academic problems resulting from documented learning disabilities.  All services are free of charge to all Lindsey Wilson College students (students with learning disabilities are responsible for providing documentation from an appropriate outside professional source such as a professional evaluation or school IEP).  Please contact Jan Green, Tutor Coordinator at 384-8037 for further information and assistance. 

Writing Center and Mathematics Center

The Writing Center (located in the Slider Humanities & Fine Arts Building), and the Mathematics Center (located in the Fugitte Science Building) are available for specialized tutoring at no charge to students.  Please contact Allison Smith, Writing Center Coordinator, at 384-8209 or Linda Kessler, Math Tutor Coordinator, at 384-8115 for further information and assistance. 

Final Exams

Final Exams are scheduled for the Fall 2008 semester on December 8-12 and May 4-8 for the Spring 2009 semester.  The academic calendar, which contains the schedule for finals, is in the College Catalog and course schedule listing.  Please make any necessary flight arrangements after the final exam week.  Students will not be permitted to take early finals unless extenuating circumstances exist.  (Extenuating circumstance( means illness, a verified family emergency or participation in officially sponsored travel in support of an event arranged by the College.  Travel arrangements must be made in sufficient time that tickets may be obtained after final exams and the semester is officially over.  All requests for early finals must be made in person to the Academic Affairs Office. 

Cell Phone Policy

Student cell phones will be off during class time unless prior arrangement is made with the instructor.

Course Withdrawal

Students enrolled in the following courses cannot withdraw from these classes during the semester:  READ 0903, 1013, and 1023; STSK 1003; ENGL 0903 and 0904; and ESL 0803, 0804 and 0854.  Students who wish to withdraw from a course must complete an Add/Drop Form, including instructor and adviser signatures, and submit it to the Registrar’s Office.  Failure to do so will result in a grade of F for the course.  Add/Drop Forms may be obtained from the Registrar’s Office or the academic adviser. When withdrawal from a course is properly authorized and submitted to the Registrar’s Office, the course will appear on the student’s record with a designation of W (withdrawn). No course withdrawals are permitted during the last 30 class days of the semester. 
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