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Exercise 1. Use the method of separation of variables to write the following partial dif-
ferential equation as a system of 2 ordinary differential equations (using some parameter
λ):

∂u

∂t
= β

∂2u

∂x2

where u is a function of x and t.

Exercise 2. Determine all solutions, if any, to the following boundary value problem:

y′′ + 9y = 0, 0 < x < π

y(0) = 0, y′(π) = −6
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Exercise 3. Find all values of λ for which the given problem has a nontrivial solution. Then
find the nontrivial solution.

y′′ − 2y′ + λy = 0, 0 < x < π

y(0) = 0, y(π) = 0
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