
Math 128C (De Loera) Homework 3
Due date: June 8th, 2018

INSTRUCTIONS
All homeworks will have many problems, both theoretical and practical. Programming

exercises need to be submitted via CANVAS.
Theory part must be scanned or, even better, please use LateX! Be organized and use

the notation appropriately. Show your work on every problem. Correct answers with no
support work will not receive full credit.

• COMPUTER PROJECT 1:



It is provided in the file tacoma.m available at https://www.math.ucdavis.edu/~deloera/TEACHING/
MATH160/tacoma.m In the next problems you will do what engineers would need to do explore the
behavior of the system.

This project is an example of how experimental mathematics can be used in real life. The equations
are way too difficult to derive a closed-form solution (a la 22B), and even too difficult to prove
qualitative result about them (a la 119A). BUT using reliable ODE solvers we can generate numerical
trajectories for various parameter settings to illustrate the types of phenomena available to this
model. ODE models can predict behavior and shed light in scientific and engineering problems.



• This problem will force you to think of the principles of finite differences

• Consider the multistep method of the form

wn+1 = 4wn − 3wn−1 − 2hf(tn−1, wn−1), n ≥ 1

Give an argument whether this method is stable or not? Can you say something about the region
of absolute convergence?



• Consider the boundary value problems

y′′ = xy′ + y + 2cos(x), y(0) = 1, y(1) = 9

y′′ = y2 − x+ yx, y(0) = 1, y(1) = 3

write down the initial value problem(s) that need(s) to be solved when using the shooting method.
Do not solve them (it). Explain your reasoning.

• COMPUTER PROBLEM 2: This last problem explores the very last topic we saw in the course:
Non-Linear Partial Differential Equations. We discussed Burger’s equation and its solution in class.
Now you apply this to specific instances.

– Solve the Burger equation of the form

over the interval [0, 1] with initial condition f(x) = sin(2πx) and boundary conditions l(t) =
r(t) = 0, step sizes (a) h = k = 0.1 and (b) h = k = 0.02. Plot the approximate solutions for
0 ≤ x ≤ 1. Which equilibrium solution does the solution approach as time increases.

– Verify that the function

is indeed a solution of the Burger equation with homogeneous Dirichlet boundary conditions
and initial conditions given by the equation

Solve the problem numerically over the interval [0, 1] with specific parameters α = 4, β = 3,
and D = 0.2. Plot the approximate solution using step sizes h = 0.01 and k = 1/16, and make
a log-log plot of the approximation error at x = 1/2, t = 1, as a function of k for k = 2−p,
p = 4, 5, 6, 7, 8


