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Previously, we discussed

* Fourier integral; o0
f(x) = f |A(w) coswx + B(w) sinwx|dw
0

where A(w) = %fj;f(v) coswv dv, B(w) = %fjﬂmf(v) sin wv dv

 Fourier cosine transform for an even function
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f(x) = —f f-(w) coswx dw, fe(w) = —f f(x)coswxdx
o o
* Fourier sine transform for an odd function
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f(x) = —f f(w) sinwx dw, fe(w) = —f f(x)sinwx dx
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* Complex Fourier integral o 'IT —F(\/) CQ 'S w \/ L0$ wx‘
Starting from Fourier integral O s e,

flx)= fum [A(w) cos wx + B(w) sin wx]dw
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arrive at f(x) = ﬁf; J-o f(w)e™ > dy dw




* For f(x) absolutely integrable and piecewise continuous on every finite interval
] f(v)e_iwvdv‘ eW¥dw
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* Fourier transform /\ 1 o
F = f x) e W¥dx
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* |nverse Fourier transform
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* Example 2: Find the Fourier transform of

e, x>0
fx) = {n, x < 0
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* Convolution:

A(x) = (f * 9)(x) = f F()g(x — p)dp = f Fx — p)g(p)dp
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* If each of f and g has Fourier transform, respectively,
F(f*9)=V2nfg  (f*=@) = [ fw)gw)e™ dw
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or sampled values rather than functions)

. Suppose@x) = f?x + 2m) which is being sampled N points over the interval
0 < x < 2m, namely
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 We want to find g(x) = Y05 cngi"x2s.t.
fx) = g(xp)
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* Using the orthogonality of the trigonometric functions, we can get

e Discrete Fourier transform
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* In vector form

Where, FN = [enk];

* Example 4: Find(F,






