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Ordinary Differential Equations 1a

Differential equations (DEs) and their classification. Elementary first-order ordinary
differential equations (ODEs) and methods of their solutions. Vector ODEs and the
equivalence of a system of the first-order ODEs and a high-order ODE. Euler
approximation solutions, Couchy problem, uniqueness and existence of its solution.
Continuous and smooth dependence of the solutions on the initial conditions,
parameters and right-hand side. Critical (equilibrium) points and linearization of
ODE. General solution of systems of first-order linear homogeneous DEs, and of
high-order linear homogeneous DEs. Quasi-polynomials, method of unknown
constant coefficients. Wronskian and fundamental matrix. Linear independence of
scalar functions. Abel-Liouville theorem. Solution of linear nonhomogeneous ODEs
by the method of parameters’ variation. Equation by Euler. Solution by the power
series method. Sturm-Liouville problem, eigenfunctions, eigenvalues and Fourier
series. Laplace transform and its application for solution of ODEs.

Background requirements: calculus and linear algebra.
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