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The problem:

Use the convolution theorem to find the Fourier transform of a triangle function out of the Fourier transform of a
window function.

The solution:

Let us look at the convolution of two ordinary window functions, where the convolution operation defined as the
following integral:

(fxg)(t) = /_Oo flt—t)g(t)dt .

The window function is given as follows:
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Let us calculate the convolution of two window functions:
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Thus we get a triangle function:

(TT; = I2)(t) = A(t).

The convolution theorem claims that

F.T[f * g] = F.T[f] - F.T]g],

and so we can calculate the Fourier transform of a triangle function. Using the convolution theorem and the result of
exercise 123 we get:

F.T[A()] = F.T[(IL # II)(¢)] = F.T[IL ()] - F.T[I(t)] = 4asinc? (wa)



