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272 4 Analytical Methods

there are two things to notice:

(1) The series gives the answer zero at x = 7. This answer is halfway between
the values of f on opposite sides of the discontinuity.

(2) Near the jump there is an overshoot of about 18%. This is the Gibhs
phenomenon, which does not disappear as more F ourier terms are kept—-it moves
closer to the jump.

Both 1 and 2 are typical of Fourier series at & discontinuity. Since the step function
at a jump is the integral of a delta function, the overshoot and oscillations in
Fig. 4.3 must be the integral of Fig. 4.2. The arca under the central arch in Fig. 4.21s
nearly 1.18.%

Another typical and important feature of jumps is the slow decay of the Fourier
coefficients. As in (12), the kth coefficient is of order 1/k; that reappears for the
square wave in the exercises. For its integral the hat function, a; and by decay like
1/k*. For its derivative the delta function, a, and b, are constant.
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Fig. 4.3. Partial sums of the Fourier series for f =X,

+This number is not the same in all books.




