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3 credits

The aim of this course is to coach students towards proficiency in the exploitation 

of mathematical tools in their research work.  

Prerequisites: Linear Algebra, Calculus, Ordinary Differential Equations (ODEs), Complex 

numbers. 

Lectures/Exercises/Credit: Duration - one semester; 3 weekly lecture hours; 3 credit points. 
Syllabus 

1. Review of selected topics in linear algebra

2. Review of selected topics in vector analysis

3. Review of selected topics in ODE’s

3. Integral equations: Fredholm equation, Volterra equations

4. The Diffusion equation:

Solutions in 1-3 dimensions, Green’s function, Coordinate systems 

5. Approximation methods:

The o and O symbols, WKB method, Steepest Descent method 

5. Expansion methods:

Multiple time scales, Normal forms, Matched Asymptotic Expansions; 

Examples of applications in nonlinear systems 

6. Special functions: The Gamma function, Bessel functions, and Legendre polynomials
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