easily, we will discuss only functions f(z) that are piecewise smooth. A function f(x) is
piecewise smooth (on some interval) if the interval can be broken up into pieces (or
sections) such that in each piece the function f(z) is continuous! and its derivative df /dx
is also continuous. The function f(z) may not be continuous, but the only kind of discon-
tinuity allowed is a finite number of jump discontinuities. A function f(z) has a jump
discontinuity at a point x = z¢ if the limit from the left [ flzy )] and the limit from
the right [f(zg)] both exist (and are unequal), as illustrated in Fig. 3.1.1. An example
of a piecewise smooth function is sketched in Fig. 3.1.2. Note that f(z) has two jump
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Fourier series = ag + E a,, COS 7 + E b,, sin 7

n=1 n=1

1 L

a = 57 _Lf(lr) dx

1 L nmwx
a, = — ) Cos dx
n L [Lf( ) L

nmr

b, = / f(x sin— dx.

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; LMty Alak 7

2. to the average of the two limits, usually

S ) + f(-),

where the periodic extension has a jump discontinuity.
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1. Sketch f(x) (preferably for —L < x < L only).
2. Sketch the periodic extension of f(x).

3. Mark an “x” at the average of the two values at any jump
discontinuity of the periodic extension.
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