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Apant seic

1. DÐdetai h kroustik  apìkrish enìc suneqoÔc sust matoc

h(t) = e−a|t|, a > 0,

kai to s ma
x(t) = u (t + T ) u (T − t) .

Na upologisjeÐ h èxodoc tou sust matoc.
Ap�nthsh:

y(t) =
∫ T

−T
e−a|t−τ |dτ

DiakrÐnoume treic peript¸seic an�loga me thn tim  tou t

(a) t < −T ⇒ t− τ < 0

y(t) =
∫ T

−T
ea(t−τ)dτ = eat

∫ T

−T
e−aτdτ =

eaT − e−aT

a
eat

(b) |t| ≤ T

y(t) =
∫ T

−T
e−a|t−τ |dτ = e−at

∫ t

−T
eaτdτ + eat

∫ T

t
e−aτdτ =

2
a
− e−aT

a

(
eat + e−at

)
(c) t > T ⇒ t− τ > 0

y(t) =
∫ T

−T
e−a(t−τ)dτ = e−at

∫ T

−T
eaτdτ =

eaT − e−aT

a
e−at

2. DÐdetai h kroustik  apìkrish enìc diakritoÔ sust matoc

h(n) = α|n|, 0 < α < 1,

kai to s ma
x(n) = u(n + N)u(N − n).

Na upologisjeÐ h èxodoc tou sust matoc.
Ap�nthsh:

y(n) =
N∑

k=−N

α|n−k|

DiakrÐnoume treic peript¸seic an�loga me thn tim  tou n



(a) n < −N ⇒ n− k < 0

y(n) =
N∑

k=−N

αk−n = α−n
N∑

k=−N

αk =
α−N − αN+1

1− α
α−n

(b) |n| ≤ N

y(n) =
N∑

k=−N

α|n−k| = αn
n∑

k=−N

α−k + α−n
N∑

k=n+1

αk =
1 + α

1− α
− αN+1 αn + α−n

1− α

(c) n > N ⇒ n− k > 0

y(t) =
N∑

k=−N

αn−k = αn
N∑

k=−N

α−k =
α−N − αN+1

1− α
αn

3. DÐdontai ta akìlouja periodik� s mata me perÐodo 2.

(a)

x1(t) =

{
1, |t| ≤ 1

2
0, 1

2 < |t| ≤ 1

(b)

x2(t) = 1− |t|, |t| ≤ 1.

(c)

x3(t) = cos
πt

2
, |t| ≤ 1.

ZhteÐtai na prosdiorisjeÐ o el�qistoc arijmìc suntelest¸n tou anaptÔgmatoc se tri-
gwnometrik  seir�, ¸ste h prokÔptousa prosèggish na eÐnai toul�qiston sto 95% thc
mèshc isqÔoc tou antÐstoiqou s matoc. H lÔsh mporeÐ na dojeÐ programmatistik�. Na
parastajoÔn grafik� sthn kÔria perÐodo to s ma kai h prosèggis  tou.

Ap�nthsh:

(a) Enèrgeia gia perÐodo 2

E =
1
2

∫ 1/2

−1/2
dt =

1
2

Oi suntelestèc eÐnai:

c1(0) =
1
2
, c1(n) = c1(−n) =

sin nπ
2

nπ
, n ≥ 1

UpologÐzontac prokÔptei

c2
1(0) +

3∑
n=1

(
c2
1(n) + c2

1(−n)
)

= 0.4752 > 0.95E



(b) Enèrgeia gia perÐodo 2

E =
1
2

∫ 1

−1
(1− |t|)2dt =

∫ 1

0
(1− t)2dt =

∫ 1

0
t2dt =

1
3

Oi suntelestèc eÐnai:

c2(0) =
1
2
, c2(n) = c2(−n) =

1− (−1)n

(nπ)2
, n ≥ 1

UpologÐzontac prokÔptei

c2
2(0) + c2

2(1) + c2
2(−1) = 0.3321 > 0.95E

(c) Enèrgeia gia perÐodo 2

E =
1
2

∫ 1

−1
cos2

πt

2
dt =

1
4

∫ 1

−1

(
1 + cos

2πt

2

)
dt =

1
2

Oi suntelestèc eÐnai:

c3(0) =
2
π

, c3(n) = c3(−n) =
2(−1)n−1

(4n2 − 1)π
, n ≥ 1

UpologÐzontac prokÔptei

c2
3(0) + c2

3(1) + c2
3(−1) = 0.4953 > 0.95E


