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1. Functions of a Real Variable (basic elementary functions and their series representations;

                                                  sketching the plot of a function; simple integration methods: by part, by change
                                                  of variable, by derivation wrt a parameter; saddle point approximation method. 

                                                  All methods can be usefully illustrated with the example of the Gamma function.)

 2 . Complex Numbers and their properties (where do they come from? graphical, cartesian and polar
                                                    representation; Euler formula; evaluation of complex expressions; finding roots)

 3. Functions of a Complex Variable (three different, but equivalent, notions of analytic function; singularities; 

                                                          Laurent series; residue)
 
 4. Contour Integration in the Complex Plane (Cauchy theorem; Cauchy integral formula; Cauchy residue theorem)

 5. Real Integrals by Complex Analysis (three classes. Dirac delta and theta functions and their integral 

                                                                representations; Cauchy principal value; Kramers-Kronig)

 6. Linear Vector Spaces and Linear Operators (see Shankar)

 7. Fourier Series and Fourier Transform (see Shankar)

 8. Ordinary Differential Equations (see Shankar)

 9. Green Function Method for Partial Differential Equations

 10. Basics of Probability (Bernoulli trials, the law of large numbers, typicality, entropy)

