
13 Introduction to Spectral
Techniques

Fig. 13.3

Fourier transform pairs—
cosine and sine functions. -9 -7 -5 -3 -1 1 3 5 7 9
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(a) cosine (ω0 =3): g(x) = cos(3x) � G(ω) =
√
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(b) sine (ω0 =3): g(x) = sin(3x) � G(ω) = i
√

π
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(c) cosine (ω0 =5): g(x) = cos(5x) � G(ω) =
√

π
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(d) sine (ω0 =5): g(x) = sin(5x) � G(ω) = i
√

π

2
·
(
δ(ω+5) − δ(ω−5)

)
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13.1 The Fourier Transform
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(a) Gauss (σ=1): g(x) = e−
x
2

2 � G(ω) = e−
ω
2
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(b) Gauss (σ=3): g(x) = 1
3
· e− x
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(c) rect. pulse (b=1): g(x) = Π1(x) � G(ω) = 2 sin(ω)
√

2πω
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(d) rect. pulse (b=2): g(x) = Π2(x) � G(ω) = 4 sin(2ω)
√

2πω

Fig. 13.4

Fourier transform pairs—Gaussian
functions and rectangular pulses.
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