
Math F302 Study Guide

1. Read in the textbook

Sections 2.6, 4.1-5.

2. Make sure you understand and know

• Section 2.6

– How tangent line approximation is used in developing estimates with Euler’s Method
for solutions to differential equations.

– The definitions of absolute and relative error.

– How factors like step size, choice of numerical method, etc. impact absolute and relative
errors.

• Section 4.1

– Conditions under which nth-order IVPs have solutions and when those solutions are
unique.

– The definition of a linear operator and how linear operators interact with linear com-
binations of functions.

– The superposition principle for homogeneous equations.

– The definition of linear dependence/independence for a set of functions.

– The definition of the Wronskian of a set of n functions with n− 1 derivatives.

– The definition of a fundamental set of solutions to a differential equation.

– The relationship between the general solution of a non-homogeneous differential equa-
tion and the general solution of the corresponding homogeneous differential equation.

– The distinction between the complementary (or homogeneous part) of the solution to
a nonhomogeneous differential equation and a particular solution.

– The superposition principle for nonhomogeneous differential equations.

• Sections 4.2-5

– The role of substitution to find solutions of differential equations by reduction of order.

– The characteristic equation of a homogeneous linear equation with constant coefficients.

– What solutions to a homogeneous linear equation with constant coefficients correspond
to which kinds of roots of the characteristic equation.

– The definition of an annihilator operator for a given function.
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3. Things you should know how to do

• Section 2.6

– How to calculate an estimate for the value of a solution to an IVP using Euler’s method
and a given step size.

• Section 4.1

– Given a family of solutions to a differential equation determine whether an associated
BVP has many, one or no solutions.

– Test whether or not a given collection of functions are linearly independent or not.

– Use superposition to solve a nonhomogeneous differential equation, IVP or BVP.

– Given the general solution of a homogeneous differential equation, solve a corresponding
IVP.

• Sections 4.2-5.

– Given a solution to a differential equation use reduction of order to find additional
solutions.

– Use the characteristic equation to find solutions to a homogeneous linear equation with
constant coefficients.

– Use the superposition approach and knowledge of “good guesses” to use the method of
undetermined coefficients to solve a non-homogeneous linear differential equation with
constant coefficients.

– Construct an annihilator operator for a given function.

– Use an annihilator operator to reduce a problem about solving a nonhomogeneous
linear differential equation with constant coefficients to solving a homogeneous linear
differential equation with constant coefficients.
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