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Course Outline:



Chapter 1 Basic concepts
1.1 What is DE? What is ODE? The classifications of ODEs
1.2  Solution: particular solution, general solution
1.3 Modeling via ODE: initial value problem (or Cauchy problem) and boundary value
problem
1.4 Geometric view on ODE and solution: slope fields(direction field), integral curves

Chapter 2 Analytic methods for solving first-order ODE
2.1 Separation of variables
2.2 The first-order linear differential equation
2.3 Exact differential equation and integrating factors
2.4 Use of substitutions and some solvable ODEs

Chapter 3 Fundamental Theorems
3.1 Existence and uniqueness theorem
3.2 Extendability of solution
3.3 Continuity and differentiability of solution

Chapter 4 Systems of linear ODEs
4.1 Foundamental theory: the linearity principle and the extended linearity principle; The
space of solutions
4.2 Linear system with constant coefficients
4.3 Classification of planar linear systems
4.4 Linear system with periodic coefficients

Chapter 5 High order linear ODE
5.1 Foundamental theory: the linearity principle and the extended linearity principle
5.2 Second-order linear ODE: forced Harmonic oscillators
5.3 Undamped forcing and resonance

Chapter 6 System of nonlinear autonomous ODEs
6.1 Dynamical system: phase space and orbits
6.2 Linearization
6.3 Qualitative analysis: equilibrium, limit cycle in the phase plane
6.4 Liapunov stability and Liapunov’s second method
6.5 Bifurcation of equilibrium: saddle-node bifurcation and Hopf bifurcation

Chapter 7  Discrete dynamical systems
7.1 the discrete Logistic equation
7.2 Fixed points and periodic points; attracting and repelling
7.3 Bifurcation and chaos
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