MTHXXXX  Ordinary Differential Equations 1
4 SH

Course Description:

The course covers the basics of ordinary differential equations: analytical, qualitative and geometric methods.  The topics covered are as follows.

Geometric interpretation of ordinary differential equations: direction fields, vector fields and phase space.  Flow defined by a vector field.

Integral curves and phase curves. Integrals of motion and their use in investigating properties of the flows.

Conservative systems with one degree of freedom and their phase portraits.

Linear systems and their properties.  Wronskian. Exponents of matrices and their calculation.  Classification of singular points of first order linear systems with constant coefficients in the plane.

Existence and uniqueness of solutions for ordinary differential equations and systems.

Notion of stability.  Investigating stability by linearization.  Lyapunov functions in determining stability. 

Second order linear equations: Sturm theory for zeros of solutions, asymptotics of solutions of second order linear equations. 

Prerequisites:

Algebra 1, Analysis 1, Analysis 2

Role in the program: 

The course introduces the student to basic methods of ordinary differential equations and dynamical systems with applications.

