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1. Na eurejeÐ h sunèlixh tou s matoc u(t− a) me to s ma u(t− b).

y(t) =
∫ ∞

−∞
u(τ − a)u(t− τ − b)dτ

To olokl rwma ja eÐnai mh mhdenikì efìson

τ − a > 0, t− τ − b > 0 ⇐⇒ a 6 τ 6 t− b

'Ara

y(t) = u(t− a− b)
∫ t−b

a
dτ = (t− a− b)u(t− a− b).
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Sq ma 1: H sunèlixh gia a + b = 0.

2. Na eurejeÐ h sunèlixh tou s matoc u(t + T )− u(t− T ) me to Ðdio.

y(t) =
∫ ∞

−∞
(u(τ + T )− u(τ − T ))(u(t− τ + T )− u(t− τ − T ))dτ.

DiakrÐnoume tèsseric peript¸seic

(a) t < −2T
y(t) = 0.

(b) −2T 6 t < 0

y(t) =
∫ t+T

−T
dτ = t + 2T.
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(c) 0 6 t 6 2T

y(t) =
∫ T

t−T
dτ = 2T − t.

(d) 2T < t
y(t) = 0.

Telik� mporoÔme na gr�youme

y(t) = (2T − |t|)(u(t + 2T )− u(t− 2T )).
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Sq ma 2: H sunèlixh gia T = 0, 5.

3. Na eurejeÐ h sunèlixh tou s matoc e−atu(t) me to s ma u(t).

y(t) =
∫ ∞

−∞
e−a(t−τ)u(t− τ)u(τ)dτ

To olokl rwma ja eÐnai mh mhdenikì efìson

τ > 0, t− τ > 0 ⇐⇒ 0 6 τ 6 t

'Ara

y(t) = u(t)
∫ t

0
e−a(t−τ)dτ =

1
a

(
1− e−at

)
u(t).

4. Na eurejeÐ h sunèlixh tou diakritoÔ s matoc anu(n) me to u(n) gia |a| < 1.

y(n) =
∞∑

k=−∞
u(k)an−ku(n− k) =

n∑

k=0

ak =
1− an+1

1− a
u(n).

5. Na eurejeÐ h sunèlixh tou diakritoÔ s matoc anu(n) me to Ðdio.

y(n) =
∞∑

k=−∞
aku(k)an−ku(n− k) =

n∑

k=0

an = (n + 1)anu(n).
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