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Unit Description in detail Weighting (%) 

I Random events and their properties, random variables, discrete and continuous 
random variables, functions of random variables, transformation of probability 
distribution. 

25% 

II Order relations between random variables, two dimensional random variables 
and their properties, n-dimensional random variables, inequalities in 
probability theory, Chebyshev inequality, inequalities of Minkovski and 
Jenson, central limit theorem. 

25% 

III Martingales in discrete time, filtration, stopping times, optional stopping 
theorem,  Doob's Martingale inequalities, Doob's martingale convergence 
theorem, uniform integrability and  convergence of martingales. Markov 
chains, examples, long time behavior of Markov chains: general case. 

25% 

IV Stochastic processes in continuous time, Poisson process, construction of 
Poisson process. Ito stochastic integral, examples, properties of stochastic 
integral, stochastic differential and Ito  formula, stochastic differential 
equations. 

25% 
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