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In Class Work

Test the mumerical methods for the initial value problem & = —z, z(0) = 1
ON THE CLASSROOM COMPUTERS

1. (SLOPE FIELD) Open and run the program dfield8.m in Matlab. This
will plot a Phase Portrait for your system. Plot the solution curve corre-
sponding to the initial condition given above.

ON YOUR OWN COMPUTERS

2. (EULER) Open the program euler.m. Go through the code line by line
and comment the code saying at each line what the program is doing. Run
the program for dt=1, 0.5, 0.1, 0.01. What happens as you decrease your
time step?

3. (IMPROVED EULER) Repeat problem 2 for the Improved Euler Method.
4. (RUNGE-KUTTA) Repeat problem 2 for the Runge-Kutta Method.

5. (COMPARE THE METHODS) Run each of the methods for a time step
dt=0.1. Which gives the best solution? Which gives the worst?



Numerical Methods
HOMEWORK - Due Sunday Math 11th at Noon.

Now consider the initial value problem & = z +e™*, z(0) = 0. In contrast to
the problem from group work it does not have an analytical solution. This
means we must use numerical methods to solve the problem and we cannot
exactly predict the error. In the code you will not be able to compare to an
exact solution.

1a. Use Matlab on the classroom computers to plot a slope field and
some typical solution curves. Does this equation have fixed points? Do you
see any fixed points on your slope field? Save a copy of the slope field graph
and put it in your dropbox folder.

1b. On your paper - give a qualitative description of the solution. This should
include an analysis of fixed points and stability (Linear Stability Analysis).

2. On your own computer use Freemat and the Euler method to find a
numerical solution to this equation (You will edit the code we used in class).
How small does your time step need to be? (NOTE: remember that if your
time step is small enough then your solution will converge and decreasing
the time step will not change the solution)

3. Repeat problem 2 using the Improved Euler method.
4. Repeat problem 2 using the Runge-Kutta method.

For each of these problems write up your analytical work, for ex-
ample analysis of fixed points, a written description of how you
discretized the equation for each method, and a discussion of what
you found by doing the numerics. Save a plot of your slope fields
and numerical solutions. Drop your code (.m files) into dropbox
along with your homework solutions and grahps.



