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Course Justification .
By being a member of the Wisconsin Space Grant Consortium, and a JOVE Institution

(Joint Venture between NASA and UW-Whitewater, the University has an obligation to
provide its students a space science criented education.

No one can pursue a career in applied sciences or more precisely in space related
sciences without a mastery of wave phenomena. This mastery can be achieved by a
complete understanding of Partial Differential Equations.

iIn addition, many of our students of either Physics or Mathematics must take the GRE
in order to secure admission in a reputable graduate program. The knowledge of partial
differential equations is crucial to such an endeavor.

Relation to Program Objectives

The course is a requirement for the mathematics majors anticipating a career in applied
mathematics.

Reguirement for Mathematics BA/BS.

Also recommended to students anticipating a graduate study in Physics.

Budgetary Impact
None

Program Affected in Other Academic Unit
None

Course Description

Fourier analysis, partial differential equations and boundary value problems, complex
variables, and potential theory.

Requisites
prerequisite: 760-361

Tentative Course Syllabus
MATHEMATICS 760659, PARTIAL DIFFERENTIAL EQUATIONS

Course Onutline

Text: Partial Differential Equations, by Walter A. Strauss. New York: John Wiley & Sons,

Inc., 1992,
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Boundary-Value Problems and Characteristic-Function Representations
The rotating string

The rotating shaft

Buckling of long columns under axial loads

The method of Stodola and Vianello

Orthogonality of characteristic functions

Expansion of arbitrary functions in series of orthogonal functions
Boundary-value problems involving nonhomogeneous equations
Fourier sine and cosine series

Complete Fourier series

Fourier-Bessel series

Legendre series

The Fourier integral
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Partial Differential Equations of Mathematical Physics

Heat flow

Steady state temperature distribution in a rectangular plate
Steady-state temperature distribution in a circular annulus
Poisson’s integral

Axisymmetrical temperature distribution in a solid sphere
Temperature distribution in a rectangular parallelepiped
Ideal fluid flow about a sphere

Vibration of a circular membrane

Heat flow in a rod

The superposition integral

Traveling waves

The pulsating cylinder ,

The application of Fourier integrals

The Laplace trandform and the telegraph equations for a long line
Formation of problems

Supersonic flow of ideal compressible fluid past an obstacle

Functions of a Complex Variable
The complex variable
Elementary Functions
Analytic functions

Line integrals

Cauchy's integral formula
Taylor series

Laurent series
Singularities

Residues

Evaluation of real integrals
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Course Qutline Cont.

Theorems on limiting contours

Indented contours

Conformal mapping

Two dimensional fluid flow

Basic flows

Other applications of conformal mapping
The Schwarz-Christoffel transformation

CVOZRPNK

Credits: 3

Offered: Second semester of each year

Pre-requisite; 760361

Accepted credit toward what majors and minors: Mathematics major and minor

Catalog Description: A course in functions of several variables, theory of partial differential
equations, partial differential equations of mathematical physics, functicns of a complex
variable with applications.

~Graduate students: Will be responsible for a research paper and a research project.
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