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Topics

• Probability and Statistics (2 weeks)

– Random Variables

– Central Limit Theorem, Confidence Intervals

– Error estimation, non-parametric methods (bootstrap, jackknife)

• Generating Random Numbers (1 week)

– Linear Congruential

– ‘Die-hard’ tests

– Advanced generators: ran-lux and the Mersenne twister

– Generating random variables

• Monte Carlo Integration (2 weeks)

– Importance Sampling

– Other variance reduction techniques

• Markov chain Monte Carlo (2 weeks)

– equilibrium properties

– error analysis and autocorrelations

– Metropolis and the Gibbs Sampler

• Example 1: The Ising Model (2 weeks)

• Example 2: Discrete Event Simulation (2 weeks)

Grading

• Homework: 40%

– written

– Computer programs: C or C++

• Exam: 60%
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