
Math 4355

Matlab Homework #C

You may work either solo or in a group of two. If you work in a group of two,
each student must upload their own report into eLearning and you must list

both names at the top of the report and briefly state who did what.

Turn in a single pdf file with your answers to the questions.

Read background material on Oscillatory Systems: Eigenvalues on the next two pages. That
material will help you understand how to set up a coupled system of second order ODEs
to model a spring mass system. The second order ODEs in (2.26) can be converted to
a first order ODE system of the form du

dt
= Au where u = u(t) ∈ R4 has components

u = [X1, Y1, X2, Y2]
T where Yj := X ′

j is the time derivative of Xj. Here A is a 4 × 4
matrix. Similarly, a spring mass system with N masses will result in a first order ODE with
u = u(t) ∈ R2N .
Do Exercises 5.1.22 and 5.1.23 (scanned from a different book). The material summarized
above will help you derive first order systems of ODE’s that model these two spring mass
systems. Make sure you comment on whether the results you obtain are physically reasonable
or not. If they do not look reasonable maybe you have a bug!
These two exercises refer to Exercises 5.1.19 and 5.1.20 and Example 1.2.10 scans of which
are included here for your convenience.
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