Chapter 4

FOURIER SERIES/ TRANSFORMS

We will discuss four main versions of Fourier series / transforms - all closely related with
each other. These four are sketched out in Figure 1:

Type Domain Description
I. Continuous, [eo,] Fourier transform
. Continuous, [, 1 Fourier series
. Discrete, [, T DFT - discrete Fourier transform
V. Discrete, [ON] DFT - case handled effectively by the FFT algorithm.

Of these, case . arises in the theory for CT (computerized tomography - Chapter 2). Effective
numerical implementation of the Fourier technique for CT relies on case iv, and the FFT algorithm
(described in Chapter I11.5). The order of the four cases in Figure 1, i-iv, reflect that, in some
sense, i can be seen as the most fundamental case, of which ii, iii, iv are successively more
restricted special cases. The conceptually simplest case is probably case ii - the Fourier series of a
periodic function. Hence, that case is described first, in Section 4.1. The subsequent Sections 4.2
and 4.3 cover the remaining cases i and iii with iv respectively. Generalizations to 2-D are
discussed in Section 4.4
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