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Apant seic

1. DÐdontai dÔo suneq  s mata

xk(t) = e−aktu(t), k = 1, 2

me a1 6= a2. Na upologisjeÐ h sunèlixh metaxÔ twn dÔo shm�twn.
Ap�nthsh: ∫ ∞

−∞
x1(τ)x2(t− τ)dτ =

∫ ∞
−∞

e−a1τu(τ)e−a2(t−τ)u(t− τ)dτ

= e−a2t
∫ t

0
e(a2−a1)τdτ =

e−a1t − e−a2t

a2 − a1

2. DÐdontai dÔo suneq  s mata

xk(t) = u

(
t +

Tk

2

)
u

(
Tk

2
− t

)
, k = 1, 2

me T2 > T1. Na upologisjeÐ h sunèlixh metaxÔ twn dÔo shm�twn.
Ap�nthsh:

y(t) =
∫ ∞
−∞

x1(τ)x2(t−τ)dτ =
∫ ∞
−∞

u

(
τ +

T1

2

)
u

(
T1

2
− τ

)
u

(
t− τ +

T2

2

)
u

(
T2

2
− t + τ

)
dτ

Gia mh mhdenikèc timèc ja prèpei

max
(
−T1

2
, t− T2

2

)
≤ τ ≤ min

(
T1

2
, t +

T2

2

)
Opìte up�rqoun treic peript¸seic

(a) −T1+T2
2 ≤ t ≤ −T2−T1

2

y(t) =
∫ t+

T2
2

−T1
2

dτ = t +
T1 + T2

2

(b) −T2−T1
2 < t < T2−T1

2

y(t) =
∫ T1

2

−T1
2

dτ = T1

(c) T2−T1
2 ≤ t ≤ T2+T1

2

y(t) =
∫ T1

2

t−T2
2

dτ =
T1 + T2

2
− t



Telik� ja eÐnai

y(t) =


T1 |t| < T2−T1

2
T2+T1

2 − |t| T2−T1
2 ≤ |t| ≤ T2+T1

2

0 |t| > T2+T1
2

3. Na upologisjeÐ h sunèlixh metaxÔ twn diakrit¸n shm�twn

h(n) = anu(n) kai x(n) = anu(n)u(N − n).

Ap�nthsh:

∞∑
k=−∞

aku(k)u(N − k)an−ku(n− k) = an
min(n,N)∑

k=0

1 = an(min(n, N) + 1)u(n)

4. DÐdontai dÔo diakrit� sust mata

(a) h1(n) = (−1)nu(n)u(1− n)

(b) h2(n) = u(n)u(2− n) + δ(n− 1)

kai to s ma
x(n) = u(n)u(10− n).

Na upologisjeÐ h apìkrish twn dÔo susthm�twn me eÐsodo to s ma x(n).
Ap�nthsh:
Pr¸toc trìpoc

(a) Ja prèpei max(0, n−1) ≤ k ≤ min(10, n), opìte apaiteÐtai upologismìc gia 0 ≤ n ≤ 11
kai up�rqoun treic peript¸seic

n = 0, y1(0) =
∑0

k=0(−1)k = 1
1 ≤ n ≤ 10, y1(n) =

∑n
k=n−1(−1)k = 0

n = 11, y1(11) =
∑10

k=10(−1)11−k = −1

(b) Ja prèpei max(0, n−2) ≤ k ≤ min(10, n), opìte apaiteÐtai upologismìc gia 0 ≤ n ≤ 12
kai up�rqoun treic peript¸seic

0 ≤ n ≤ 1, y2(n) =
∑n

k=0 h2(n− k)
2 ≤ n ≤ 10, y2(n) =

∑n
k=n−2 h2(n− k) = 4

11 ≤ n ≤ 12, y2(11) =
∑10

k=n−2 h2(n− k)

DeÔteroc trìpoc

(a) y1(n) = x(n)− x(n− 1) = δ(n)− δ(n− 11).

(b) y2(n) = x(n) + 2x(n− 1) + x(n− 2)
= δ(n) + 3δ(n− 1) + 4u(n− 2)u(10− n) + 3δ(n− 11) + δ(n− 12).


