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Topics

• Introduction to Probability Theory: Riemann integrals, Lebesgue’s integrals, Finite varia-
tion, measurable functions, Axioms of Probability, probability measure and probability spaces.
Conditional probabilities, Independent events.

• Random variables: Discrete and continuous random variables, Probability density function
of a random variable, Expectation of a function of a random variable, Moments generating
functions.

• Limit theorems and Characteristic functions: Conditional expectation, Limit Theorems,
Characteristic functions, Properties of characteristic functions.

• Stochastic processes: Stochastic processes, Poisson Process, Martingales, Markov Chains,
Brownian motion: Defining properties, Processes derived from Brownian motion.

• Itô stochastic integrals: Riemann-Steiltjes integral, Itô stochastic integral for simple pro-
cesses, Itô formula, Extended version of Itô lemma.

• Stochastic differential equations: Stochastic Differential equations (SDEs), Solving SDEs,
Linear stochastic differential equations, Applications of SDEs.
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