SYLLABUS

MTH 546
Partial Differential Equations
Introduction: This seminar will consider qualitative, analytic and numerical techniques for studying partial differential equations, including integral curves and surfaces of vector fields; the Cauchy-Kovalesky theorem; general linear PDEs, their characteristics and classification; solutions to, and applications of, linear and quasi-linear first order and second order PDEs; Laplace’s equation, the heat equation and the wave equation.
Textbook:

Required text: Zachmanoglou and Thoe, Introduction to Partial Differential Equations with Applications, Dover.
Software: Maple 11 is highly recommended (it is available in the Math/CS lab). Many class examples and several assignments will use it, so a personal copy would be very useful. It can be purchased at a significant discount for this course (you will need a discount code). 
Goals for the Course:
· Refine mathematical problem solving techniques

· Develop mathematical writing skills

· Develop faculty to apply mathematical methods to physical and other problems

Objectives for the course

· Gain an understanding of how to solve quasi-linear and linear first order equations

· Develop techniques to analyzed partial differential equations, including classifying types of equations, and using characteristic curves and surfaces 

· Study linear second order equations related to physics 

· Gain an understanding of particular applications to physics, chemistry, biology and sociology.

Grading

Homework 50%, midterm exam 20%, final exam 30%. Homework should be handed in with work legibly written, on one side of the page only, stapled together. Failure to do this will result in a zero for the assignment. Late assignments will lose 30% per day late (4 days late results in a zero for the assignment).
Attendance
Attendance is required. An excessive number of unexcused absences will result in a grade penalty.
Class Cancellation Policy: 
Due to weather condition or other emergencies a class may be cancelled and efforts will be made to notify the Students in advance if possible. Class is cancelled if and only if you are told it is by me or a representative of the department.
Academic Honesty:

Academic Honesty Policy is passed by the Executive Council of the College of Arts and Sciences on February 7, 2002, approved by the Dean on February 21, 2002, and amended on January 30, 2003. In the case of academic dishonesty, the rules set in the policy will be followed. This policy is at the website:

http://puffin.creighton.edu/ccas/FacStaff/polManual/polManual.htm.

Syllabus
1. Basic concepts from calculus and ODEs: curves, surfaces, and their tangents; implicit function theorem; IVPs.

2. Solutions to simple linear first order PDE: a basic method of solving 
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 ; integral curves and surfaces for vector fields.

3. Linear and quasi-linear equations: existence and uniqueness of solutions to IVPs; applications.

4. Cauchy-Kovalevsky Theorem.

5. Linear PDEs, characteristics and classification: characteristics for a PDE; the Cauchy problem; classification of first order linear PDEs; classification of second order PDEs; basic equations of mathematical physics.

6. Laplace’s equation: harmonic functions; Dirichlet’s problem; Fourier series; Green’s functions.

7. Wave equation: solutions to IVP.
8. Heat equation: solutions to IVP.
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