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Convergence theorem for Fourier series. At first, we state a theorem sum-

marizing certain properties of Fourier series:

If f(x) is piecewise smooth on the interval —L < x < L, then the Fourier

series of f(x) converges
1. to the periodic extension of f(x), where the periodic extension is

continuous;

2. to the average of the two limits, usually
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where the periodic extension has a jump discontinuity.

3.4 TERM-BY-TERM DIFFERENTIATION OF FOURIER SERIES
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A Fourier series that is continuous can be differentiated term by
term if f'(x) is piecewise smooth.

If fl(l) is piecewise smooth, then the Fourier series of a continuous
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function f(x) can be differentiated term by term if f(—L) = f(L).
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if Ou /0t is piecewise smooth.

The Fourier series of a continuous fun(tl(m u(x,t) (depending on a parameter t)

can be differentiated term by term with respect to Tll(‘ parameter t, yielding
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The midterm will be given in class on‘ﬁednesday, March 12. Please be prepared to

find equilibrium solutions of the heat equation for different boundary conditions.

You will also need to know how to solve time-dependent heat equations and the
Laplace equation using separation of variables. Please review the quiz and
suggested homework problems. There are partial solutions to the starred

problems in the back of the book.

Here is a sample midterm to help you study.
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1. Recall the one-dimensional heat equation with constant thermal prop-

erties given by B

Ou —~0%u —
cpoy = {03:1;2 +@ for t>0 and z€]0,L].

Here ¢ is the heat capacity, p the density, Ky the conductivity, @ the

rate of production of heat energy and u the temperature. Suppose

L =1 and Q/K, = z?> — . If the initial condition and boundary
conditions satisty I

u(z,0) = cos(mz/2) for =z €[0,1] —

u(0,t) =1 and wu(l,t)=0 for ¢ >0, S

find the equilibrium temperature ot the rod obtained as ¢ — oc. _
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3.

Consider the heat equation

0 9%
§—lz‘,t = l\f for t>0 and z€/0,L]
subject to the homogeneous boundary conditions
) NPE R PRLN IR TETEY AN
(0,t) =0 and A =0
| b y Ox la=L

Solve the initial value problem if the temperature 1s initially
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