
Week 3 Probability and Statistics

� General Definitions
� Random variables
� Probability density functiona

� Important Probability Distributions

� Statistical mechanics is an inherently probabilistic description of the 
macroscopic system

� Important Probability Distributions

� Many Random Variables

� Central Limit Theorem 

� Rules for Large Numbers

� References
� M. Kardar, Ch.2.1-2.3



General Definitions



Objective and Subjective Probabilities



One Random Variable



Example: PDF of the Function F(x)





Cumulant Generating Functions



Cumulant and Moments



Important PDFs: Normal Distribution



Important PDFs: Binomial Distribution



Important PDFs: Poisson Distribution



Example


