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Apant seic

1. DÐdontai ta akìlouja s mata. Poi� apì aut� eÐnai periodik�; Gia ìpoia eÐnai periodik� na
eurejeÐ h perÐodoc.

(a) cos 2πt sin 4πt
Ap�nthsh:

cos 2πt sin 4πt =
1
2

(sin 2πt + sin 6πt)

EÐnai periodikì me perÐodo 1.

(b) | cos 2πt|
Ap�nthsh:

cos 2πt = − cos(2πt + π) ⇒ | cos 2πt| = | cos(2πt + π)| = | cos 2π(t +
1
2
)|

EÐnai periodikì me perÐodo T = 1
2 , epeid  den up�rqei akèraioc t (|t| < T

2 ), dhlad  kat�
to di�sthma

(
−T

2 , T
2

)
, ¸ste | cos 2πt| = | cos πT | = 0.

(c) sin4 2πt
Ap�nthsh:

sin4 2πt =
1
4

(1− cos 4πt)2 =
1
4

(
1− 2 cos 4πt + cos2 4πt

)
=

1
4

(
1− 2 cos 4πt +

1
2

(1 + cos 8πt)
)

EÐnai periodikì me perÐodo 1
2 .

2. Na apodeiqjeÐ ìti, an to s ma x(t) eÐnai periodikì me perÐodo T , tìte to s ma x(αt) eÐnai
periodikì me perÐodo T

α .
Ap�nthsh: x(αt) = x(αt + T ) = x(α(t + T

α ))

3. Na upologisjeÐ h sunolik  enèrgeia twn shm�twn.

(a) x1(t) = e−tu(t)
Ap�nthsh: ∫ ∞

0
e−2tdt =

1
2

(b) x2(t) = u(t)− u(t− 5)
Ap�nthsh: ∫ 5

0
dt = 5



(c) x3(t) = x2(t) cos 10πt
Ap�nthsh: ∫ 5

0
cos2 10πtdt =

1
2

∫ 5

0
(1 + cos 20πt)dt =

5
2

(d) x4(t) = x1(t)u(5− t)
Ap�nthsh: ∫ 5

0
e−2tdt =

1
2

(
1− e−10

)


