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I. By using the following residue theory and Parseval’s equality,
0o 1 [e%e)
/ G(@)dw = 21 3" Res, / PRty = o / F(@)F*(@)do
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Find

/o:o F(0)F*(0)do =7, where F(@)= m (&, w are constants)
. Frequency domain approach by residue. (10%)
Time domain approach by Parseval’s equality. (10%)
If the solutions of (1) and (2) are the same. Any physical meaning ? (10%)
. Explain why the solution is infinite as £ = 0 or w = 0 ?(10%)
(5). If F(©) = —oamarez tepeat (1) (10%) and (2) (10%). (0 <€ < 1)
IL If 0 <] 2 — 2 |< 2, express m in terms of Laurent Series.(10%)
III. If () satisfies the casual effect, then the real and imaginary parts of X (@) satisfy
Hilbert transform
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Proof of Hilbert transform pair using theory of residue (20%):
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(Hint: prove both cases together by introducing i for the second case)

IV. Given the real part and imaginary parts of

X(w) = _w2+w12(1im);(+,w > 0; —,w < 0)
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Prove that the real and imaginary parts do not satisfy the Hilbert transform pair.(20%)
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