
Given a casual function f HtL = −ξ t cos@tD , t > 0, otherwise f HtL = 0
H1L Please find fe HtL and fo HtL
H2L Plot fe HtL and fo HtL
H3L Please find its Fourier transform
H4L Check its Hilbert transform pair using complex inegrals
H5L By taking the limit of ξ → 0, recheck the results of the previous homeworks.

Hint : Lim Sk HxL = Lim
k→ 0
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π
 

k

H1 + k2 x2L = δ HxL

Sol :
H1L

f HtL = 9
−ξ t cos@tD t > 0

0 t ≤ 0

f H−tL = 9 0 t > 0
ξ t cos@tD t ≤ 0

fe =
1

2
 Hf HtL + f H−tLL = 9

1
2

 −ξ t cos@tD t > 0
1
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 ξ t cos@tD t ≤ 0

fo =
1

2
 Hf HtL + f H−tLL = 9

1
2

 −ξ t cos@tD t > 0
−1
2

 ξ t cos@tD t ≤ 0
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− ω Hξ2 + ω2 − 1L
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四個一階poles位於

τ = ±1 + ξ , ±1 − ξ , ω
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Res@1 + ξ D =
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ξ +  Hω − 1L

Res@−1 + ξ D =
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Res@ωD = −
ξ3 + ξ H1 + ω2L
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Lim@Fe HωLD = Lim
ξ→ 0
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