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Chapter 4:  Second order ODEs

Definitions:

· Homogeneous, inhomogeneous

· Characteristic equation

· Wronskian

· General solution, Fundamental set of solutions

· Linear dependence, independence

· Particular solution

· Period, Natural frequency, Amplitude, Phase

· Overdamped, Critically damped, Underdamped case

Important skills:

· Be able to determine if a 2-nd order ODE system is linear or nonlinear, homogeneous or not.

· Be able to recognize a homogeneous equation with constant coefficients and derive the characteristic equation

· Be able to find roots of the characteristic equation and use them to get the fundamental set of solutions

· Be able to use the Wronskian to check linear dependence or independence. 

· Be able to find a particular solution for the inhomogeneous equation using the method of the undetermined coefficients

· Be able to find a particular solution for the inhomogeneous equation using the method of the variation of the parameters

· Be able to solve an inhomogeneous 2-nd  order ODE 

· Mechanical vibrations give excellent examples for utilizing all the techniques in the chapter. Know the difference between damped and undamped vibrations, forced and unforced situations.

· For the forced case, be able to determine the natural frequency; if there is damping, know to distinguish between undamped, critically damped, overdamped case, depending on the roots of the characteristic equation.

Suggested problems:

 4.3: 1-35; 4.4: 2,4,11,12,13; 4.5: 1-7 odd, 19-29 odd, 31; 4.6:  1-11 odd; 4.7:  2,9 16

(HW assigned problems)

Chapter 5: Laplace Transform

Definitions: Laplace Transform - Improper integrals; Inverse Laplace Transform, Piecewise continuous functions, Unit Step Function (aka Heaviside Function, Unit Function), translate of a function

Important skills:

· The Laplace transform is defined through an improper integral. You must be comfortable in evaluating them

· Be able to calculate the Laplace transform of basic functions given in table on page 204

· Know how to compute the inverse Laplace transform. You may need to use partial fraction expansion to split up fractions into simpler ones

· Know how to apply formula in Proposition 2.12, page 200.

· Know how to describe piecewise continuous functions using Heaviside function;

· Know how to calculate the Laplace and inverse Laplace transform of the Heaviside function and of a translate of a function - formula 5.4, 5.5, 5.7,5.13

· Know how to transform derivatives of functions and how to solve initial value problems for linear ODEs using Laplace transform, including the case of piecewise defined forcing function

Suggested problems: see attached sheets

Chapter 7: Linear Algebra

Concepts (and skills): 

· linear systems of algebraic equations (be able to write them in matrix form)

· solutions: augmented matrix, REF and back substitution (be able to compute)

· parametric form of the solutions set (be able to find); geometrical meaning

· Null(A) - be able to compute
· linear dependent(LD) an independent(LI)t vectors, span of a given set of vectors, basis, subspace - be able to show if a given set of vectors is LI or LD, be able to show if a given set of vectors form a basis, be able to identify subspaces of R 2, R 3
Suggested problems: assigned HW problems

