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Course Description:
Fourier analysis, solutions of partial differential equations, special functions, and line and surface integrals.

Core Curriculum:
This capstone course satisfies the Upper-level writing course and writing intensive distribution area for the mathematics majors.  

Project work:
In this capstone course, students will choose a topic in applied mathematics for the project work.  Students are required to write a fifteen page report.  The report must conform to the style of mathematics paper published in a peer-reviewed journal.  Students must include an introduction with referenced background information, methodology describing problem solving methods, and discussion and conclusion of the results.  Appropriate figures, charts and graphs must be included.  Students will present their project work in the class and this work will culminate with a final report.  The report is designed to help students learn to communicate in a professional format.
Project Timeline:

Choose a scholarly topic in applied mathematics and submit one page with title and brief overview of the project plan by second week.
Gather appropriate background information on the topic and write a preliminary report by fourth week.

Access full text, abstracted and multimedia information in both physical and electronic form.  Understand and apply the basic knowledge in problem solving of the chosen topic.  Assess the veracity of various sources of information.  Understand and apply scholarly norms regarding the appropriate citation and quotation of information sources. The written draft that incorporates all these is due by the eighth week. 
Prepare texts and accompanying graphics, using a word processor and other appropriate software.  Build models for presentation as necessary.  Present your work in the class during tenth week.
Incorporate the feedbacks given on draft writing and during presentation to complete a final report of fifteen pages by twelfth week.
In addition to the project work, the following chapters will be covered in the course.  There will be assignments, a mid-term examination and a final examination on these chapters.
Chapter 1:  Vector Algebra

Rectangular, circular-cylinder and spherical coordinate systems, Unit vectors and components, Addition and subtraction of vectors, The scalar product of vectors, The vector product of vectors, The scalar triple product, The vector triple product.

Chapter 2:  Vector Calculus

Elements of distance, area and volume, The gradient of a scalar, The divergence of a vector field, Gauss’ theorem, The curl of a vector field, Stokes’ theorem, The scalar laplacian, The vector laplacian.

Chapter 3:  Scalar and Vector Fields

Green’s theorems, The scalar potential, The specification of fields, Classification of vector fields, Class I fields, Class Ii fields, The vector potential, class III fields, Class IV fields, Uniqueness theorems.

Chapter 4:  Physical Fields

The thermal field, the gravitational field, The electrostatic field, The conduction field, The magnetostatic field, The hydrodynamic field, The electromagnetic field, The electrodynamic force field.

Chapter 5:  Rectangular coordinates

Separation of variables, Heat flow in two dimensions, Uniqueness, Current in a conducting strip, Fourier series, Evaluation of Fourier coefficients, Strip of finite length, The Fourier integral, application of the Fourier integral, Separation in three dimensions, Three dimensional problems.

