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SYLLABUS:

The wave equation in two dimensions. The overlapping principle. The heat equation in three
dimensions. Bessel functions. Spherical harmonic coordinates. Legendre polynomials. The Laplace
equation in three dimensions. Linear vector spaces. Inner product. Linear subspaces.
Orthonormalization. Linear operators. Adjoin operators.

Basic theory of difference equations, Linear difference equations of first order, Linear
homogenous difference equations with constant coefficients, Linear non-homogenous difference
equations: Method of undetermined coefficients, The method of variation of constants, Systems
of difference equations, Fixed points (Equilibrium points) of a difference equation of first order:
Hyperbolic fixed points, Nonhyperbolic fixed points, Stability of a hyperbolic fixed point, Stability
of a nonhyperbolic fixed point, Stability of linear systems, Stability of difference equations of
second order: Stability of a hyperbolic fixed point via linearization, Central manifolds, Stability of a
nonhyperbolic fixed point via the central manifold, Attractivity of fixed points, Applications of
difference equations in Population Dynamics, Biomathematics.
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