Mathematical Sciences Department Differential Equations
CARNEGIE MELLON UNIVERSITY 21-260

Spring 2008 Exam 3

No calculator of any kind is permitted. Show oll work and give clear explanations.
NAME: ,(o [u)’ienj

Question | Points | Score | Pres Pt

1 2441,
2 24+4-1
3 2441
4 24+1

Total 100




1. {24+1 Points) Draw a solution portrait for the system

Ty = 2r+ 3z,
1:5 = 3!13'1 - 61122

or, if the trajectories are spirals, draw a typical trajectory.
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2. (2441 Points) Suppose we seek solutions to the differential equation uzy = u; +u for 0 < z < 7 and
for t > 0. Suppose the boundary conditions

w{(0,t) =0 and u(m,t)=0

are imposed. Derive the fundamentat solutions.
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3. (24+1 Points) Let f be defined over [0, 27] by

-_ 0 for O0<z<w/2
f($)~{l for w/j2<zx< 2w

Find a Fourier series for f, valid over [0, 2] except possibly for finitely many = values.
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4. (2441 Points) Solve the initial value problem.
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