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type 1 example (boundary temperature forced to be zero), with u x, 0 = 100, 0 x L ,  using a square
wave odd extension sine series for the initial temperature:

type 2 example (zero heat flux through ends), with tent function inital data, and a tent function even 
extension cosine series.  We'll do some computations for some examples tomorrow....  



Wed April 17
9.5  Solutions to initial boundary value problems for the heat equation.

Announcements: 

Warm-up Exercise:  Suppose that the initial temperature of a rod of length 20 cm  is given by

f x = sin
20
x

Find a solution u x, t = f x v t  to the initial boundary value problem
ut = k uxx

u x, 0 = f x
u 0, t = u L, t = 0.

Hint:  plug u x, t = f x v t  into the heat equation and deduce what v t  must be.
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After finishing the discussion in Tuesday's notes, let's work one of the text examples carefully.  We may 
not have time for both before the quiz.  They illustrate the fixed endpoint temperature and zero heat flux 
boundary conditions, and are both interesting.

Example 2  

Hint:  To get the Fourier series for the initial temperature distribution consistent with the zero boundary 
values for u x, t  adapt the formula for the 2 periodic square wave  (now written as a function of x)
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And then use superposition of solutions:
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Example 3

Hint:  adapt the Fourier series for the 2 periodic tent function in order to express the initial temperature 
distribution as a cosine series (for the zero-flux boundary condition)

tent x     2 periodic
tent x = x , x .
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And then use superposition of solutions:
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