ICTP DIPLOMA PROGRAMME IN CMP 2009-2010
SYLLABUS NUMERICAL METHODS 
1.  Introduction to Linux and FORTRAN:  simple programs, plotting data, input and output.

2.  Finding roots of equations: bisection, regula falsi, secant and Newton's methods.

3.  Linear algebra.

4.  Numerical integration: trapezoid and Simpson's rule.

5.  Numerical differentiation: forward- and centred-difference methods.

6.  First order ordinary differential equations (ODE), initial value problems (IVP).

7.  Introduction to molecular dynamics (MD).

8.  Starting a simulation, equilibration and thermodynamical averages.

9.  Determination of the melting temperature of a crystal.

10.  Finding the lowest energy structures of Lennard-Jones clusters via MD.

11.  Random numbers: definition and properties of pseudo-random numbers, classes of uniform random number generators, non-uniform random numbers.

12.  Applications of random numbers: Monte Carlo (MC) integration, percolation, random walks.

13.  Introduction to equilibrium MC methods: ensemble averages and estimators, importance sampling, acceptance ratio.

14.  Applications to critical phenomena:  Ising model, Metropolis algorithm, equilibration, correlations and errors, finite-size scaling and critical exponents, critical slowing down, cluster methods, entropy sampling and thermodynamics.

15.  Applications to disordered systems: glassy systems, parallel tempering and simulated annealing.

16.  Applications to non-equilibrium problems:  coarsening and phase separation, heat-bath and Glauber dynamics, directed percolation, continuous-time MC.

17.  Applications to off-lattice models: hard-sphere model and fluids, cluster algorithms.
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