
HU215: LÔseic 4hc seir�c ask sewn

1. To s ma èqei MONO 4 pìlouc, �ra ja èqei M.Laplace thc morf c X(s) = A
D(s)

, ìpou A

stajer�, kai D(s) to polu¸numo tou paronomast .

AfoÔ to s ma eÐnai pragmatikì, isqÔei ìti X(s) = X(s∗). 'Ara afoÔ to s1 = ejπ/4 eÐnai

pìloc, pìloc ja eÐnai kai to s∗1 = e−jπ/4.

EpÐshc, to s ma eÐnai �rtio, �ra isqÔei ìti X(s) = X(−s), ki afoÔ to s1 = ejπ/4 kai to

s∗1 = e−jπ/4 eÐnai pìloi, to Ðdio ja isqÔei kai gia to −s1 = −ejπ/4 kai gia to −s∗1 = −e−jπ/4.

AutoÐ eÐnai kai oi tèsseric pìloi.

Opìte X(s) =
A

(s− s1)(s− s∗1)(s+ s1)(s+ s∗1)
.

Mènei na upologisteÐ h stajer� A. DÐdetai ìti

∫ +∞

−∞
x(t)dt =

1

2
.

ParathroÔme ìti

∫ +∞

−∞
x(t)dt =

∫ +∞

−∞
x(t)e−0tdt = X(0) =

1

2
.

EpÐshc, X(0) =
A

D(0)
=

A

(0− s1)(0− s∗1)(0 + s1)(0 + s∗1)
=

A

s1s∗1s1 ∗ s∗1
=

A

|s1|2|s1|2
=
A

1
=

A =
1

2
.

'Ara telik� X(s) =
1

2(s− ejπ/4)(s− e−jπ/4)(s+ ejπ/4)(s+ e−jπ/4)
.
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2. Ja èqoume:


dx(t)
dt

= −3y(t) + δ(t)

dy(t)
dt

= 3x(t)
⇒

 sX(s) = −3Y (s) + 1

sY (s) = 3X(s)
⇒

 X(s) = −3Y (s)+1
s

sY (s) = 3−3Y (s)+1
s

 X(s) = −3Y (s)+1
s

s2Y (s) = −9Y (s) + 3
⇒

 X(s) = −3Y (s)+1
s

s2Y (s) + 9Y (s) = 3
⇒

 X(s) = −3Y (s)+1
s

Y (s)(s2 + 9) = 3

 X(s) = −3Y (s)+1
s

Y (s) = 3
s2+9

⇒

 X(s) =
−3 3

s2+9
+1

s

Y (s) = 3
s2+9

⇒

 X(s) = s2

s3+9s

Y (s) = 3
s2+9

 X(s) = s
s2+9

Y (s) = 3
s2+9

⇒

 X(s) = s
s2+32

Y (s) = 3
s2+32

⇒

 x(t) = cos(3t)ε(t)

y(t) = sin(3t)ε(t)

3. EÐnai y(t) = x1(t− 2) ? x2(−t+ 3)←→ Y (s) = e−2s

s+2
e−3s

1−s = e−5s

(s+2)(1−s) ,

me ROC −2 < Re{s} < 1.

4. EÐnai x(t) = e−|t| = etε(−t) + e−tε(t)↔ X(s) = − 1

s− 1
+

1

s+ 1
= − 2

(s− 1)(s+ 1)
.

EpÐshc H(s) =
s+ 1

s2 + 2s+ 2
=

s+ 1

(s− (−1 + i))(s− (−1− i))
.

'Ara h èxodoc tou sust matoc ja eÐnai:

Y (s) = H(s)X(s) = − 2(s+ 1)

(s− (−1 + i))(s− (−1− i))(s− 1)(s+ 1)
=

− 2

(s− (−1 + i))(s− (−1− i))(s− 1)
=

A

s− 1
+

B

s− (−1− i)
+

C

s− (−1 + i)
.
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Me qr sh PFE, ja èqoume:

A = Y (s)(s− 1)|s=1 = − 2
(s−(−1+i))(s−(−1−i)) |s=1 = −2

5
.

B = Y (s)(s− (−1− i))|s=−1−i = − 2
(s−(−1+i))(s−1)

|s=−1−i = 1+2i
5

.

C = Y (s)(s− (−1 + i))|s=−1+i = − 2
(s−(−1−i))(s−1)

|s=−1+i = 1−2i
5

.

'Ara telik�

Y (s) = −2

5

1

s− 1
+

1 + 2i

5

1

s− (−1− i)
+

1− 2i

5

1

s− (−1 + i)
↔

y(t) = −2

5
etε(t) +

1 + 2i

5
e(−1−i)tε(t) +

1− 2i

5
e(−1+i)tε(t).

5. O Metasqhmatismìc Laplace tou x(t) = ej2πf0t den up�rqei. MporoÔme na to deÐxoume wc

ex c: to x(t) mporeÐ na grafeÐ wc x(t) = ej2πf0tε(−t) + ej2πf0tε(t).

IsqÔei x1(t) = ej2πf0tε(t)↔ X1(s) = 1
s−j2πf0 , Re{s} > 0.

EpÐshc, x2(t) = ej2πf0tε(−t)↔ X2(s) = 1
s−j2πf0 , Re{s} < 0.

ParathroÔme ìti h tom  twn duo ROC eÐnai to kenì sÔnolo. 'Ara den orÐzetai o metasqhma-

tismìc Laplace tou ajroÐsmatoc twn duo shm�twn, �ra kai o met. Laplace tou x(t) = ej2πf0t.
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