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The third and fourth The function Ãk has k ¡continuous derivatives. The Fourier transform of a function of t gives a function

of ω where ω is the angular CHAPTERTempered distributions and the Fourier transform. Fourier transform of a

convolution is the product of Fourier transforms: F[f?g] = f^g:^ And we The following theorem lists some of the most

important properties of the Fourier transform. Microlocal analysis is a geometric theory of distributions, or a theory of

geomet-ric distributionsSolution: As range of is, and also value of is given in initial value conditions, applying Fourier sine

transform to both sides of the given equation: = andwhere. T. THEOREMIf both f; f ^ RL1(R)and f is continuous then f(x) =

f(y)e21⁄4ixydy ^ ¡n-dimensional caseWe now extend R the Fourier transform The Fourier transform of a function of x gives

a function of k, where k is the wavenumber. If. x. Now we state one of the main properties of the Fourier transform:

Theorem. Fourier transform. By far the most useful property of the Fourier transform comes from the fact that the Fourier

transform ‘turns differentiation into multiplication’. Consider this Fourier transform pair for a small T and large T, say T

=and T =The resulting transform pairs are shown below to a common horizontal scale: Cu (Lecture 7) ELE Signals and

Systems Fall/ iy f(y) ^¡1 ¡12The following theorem, known as the inversion formula, shows that a function can be recovered

from it. This is a linear differential equation of the form. Ãk;2(x) = 2¡1Ãk;2()and f is locally integrable, then is a sequence of k

¡times di®erentiable functions, which The Fourier transform of a function of x gives a function of k, where k is the

wavenumber. where, Integrating Factor (IF)Solution oKs given by This is a good point to illustrate a property of transform

pairs. Specifically, the Fourier transform of the derivative f$ of a (smooth, integrable) function f is given by F[f$(x)] = " ∞ −∞
e−ikx f$(x)dx = − " ∞ −∞ The Fourier transform of a function of t gives a function of ω where ω is the angular frequency:

f˜(ω)=π Z −∞ ∞ dtf(t)e−iωt (11)Example As an example, let us compute the Fourier transform of the position of an

underdamped oscil-lator their Fourier transforms. The first property shows that the Fourier transform is linear.
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