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Course description:
1. Lecture: Linear evolutionary equations. 
Motivation and examples pf linear and nonlinear parabolic evolutionary equations. Heat equation. Properties of the Green function and the heat kernel. Analytic semigroup theory. Sectorial operators, fractional power spaces and semigroup decay estimates. Smoothing and comparison principles. 
2. Lecture: Semilinear and quasilinear evolutionary equations.
Non-homogeneous equations and abstract variation of constants formula.  Semilinear equations, existence and uniqueness of solutions and their qualitative properties. Banach fixed point  theorem and it application in the proof of existence and uniqueness of solutions. A-priori estimates of solutions. 
3. Lecture: Nonlinear evolutionary equations in applications 
Linear and nonlinear parabolic equations arising in mathematical finance. Nonlinear generalizations of the Black-Scholes equation for option pricing. Hamilton-Jacobi-Bellman equation arising in stochastic dynamic optimal control problems. 
4. Lecture: Numerical methods for solving evolutionary equations and applications in financial mathematics
Finite difference and finite volume methods for solving linear and nonlinear evolutionary parabolic equations.  Semi-implicit method for solving Black-Scholes equation. Direct and transformation methods for solving Hamilton-Jacobi-Belman equation. Applications of numerical methods in option pricing and optimal portfolio selection problems. 
