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Apant seic

DÐdetai o metasqhmatismìc Laplace enìc grammikoÔ kai qronik� amet�blhtou sust matoc

H(s) =
2αs

α2 − s2
,

me perioq  sÔgklishc −α < <[s] < α. ZhtoÔntai ta akìlouja.

1. Na eurejeÐ h kroustik  apìkrish tou sust matoc.
Ap�nthsh:

H(s) = α

(
1

α− s
− 1

α + s

)
.

h(t) = α
(
eαtu(−t)− e−αtu(t)

)
.

2. Up�rqei o metasqhmatismìc Fourier thc kroustik c apìkrishc tou sust matoc; An nai, gia
poi� jetik  suqnìthta h apìkrish eÐnai, kat� to mètro, mègisth; An up�rqei o metasqhma-
tismìc Fourier, na dojeÐ h f�sh tou.
Ap�nthsh:
O metasqhmatismìc Fourier up�rqei epeid  o fantastikìc �xonac an kei sthn perioq  sÔgklishc
tou metasqhmatismoÔ Laplace. O metasqhmatismìc Fourier eÐnai

H(ω) =
2iαω

α2 + ω2
.

To mètro gia suqnìthtec jetikèc eÐnai

|H(ω)| = 2αω

α2 + ω2
, ω > 0.

To mètro eÐnai mègisto gia ω = α. H f�sh eÐnai

ϕ(ω) =

{
π
2 ω > 0
−π

2 ω < 0

3. Na apodeiqjeÐ ìti h sunèlixh tou e−αtu(t) me to eαtu(−t) isoÔtai me y(t) = 1
2αe−α|t|.

Ap�nthsh:
ProkÔptei epeid  to ginìmeno twn metasqhmatism¸n Laplace eÐnai

1
α2 − s2

.

4. Na eurejeÐ h bhmatik  apìkrish tou sust matoc, dhlad  h apìkrish sto s ma u(t).
Ap�nthsh:
O metasqhmatismìc Laplace thc bhmatik c apìkrishc eÐnai

2α

α2 − s2
.

'Ara h bhmatik  apìkrish eÐnai e−α|t|.



5. Na eurejeÐ h kroustik  apìkrish tou sust matoc me metasqhmatismì Laplace

G(s) = 4α3sY 2(s).

Ap�nthsh:

G(s) =
4α3s

(α2 − s2)2
= α2

(
1

(α− s)2
− 1

(α + s)2

)
.

g(t) = −α2t
(
eαtu(−t) + e−αtu(t)

)
= −α2te−α|t|.


