
Prodotti di convoluzione

Determinare u ∗ v, posti

1. u, v : R→ R, u(t) = χ[−1/2, 1/2](t), v(t) = H(t);

2. u, v : R→ R, u(t) = etχ(−∞,0](t), v(t) = e−tχ[0,∞)(t);

3. u, v : R→ R, u(t) = χ[1,2](t), v(t) = (t+ 2)χ[0,∞)(t);

4. u, v : R→ R, u(t) = etχ(−∞,0](t), v(t) = sin t;

5. u, v : R→ R, u(t) = t χ[0,1](t), v(t) = cos t;

6. u, v : R→ R, u(t) = 1
t
H(t− 1), v(t) = 1

t
H(t+ 1);

7. u, v : R→ R, u(t) = t
t2+1

, v(t) = χ[−1,1](t);

8. u, v : R→ R, u(t) = v(t) = t
t2+1

;

9. u, v : R→ R, u(t) = (1− |t|)+, v(t) = χ[−1/2, 1/2](t);

10. u, v : R→ R, u(t) = v(t) = (1− |t|)+;

11. u, v : R→ R, u(t) = αχ[−α,0](t), v(t) = t χ[0,α](t),

α > 0;

12. u, v : R→ R, u(t) = χ[−α,α](t), v(t) = (α + t)χ[−α,0](t),

α > 0.

Risultati

1. (u ∗ v)(x) =


0, se x ≤ −1

2 ,

x+ 1
2 , se − 1

2 < x < 1
2 ,

1, se x ≥ 1
2 ;

2. (u ∗ v)(x) = 1
2 e
−|x|, x ∈ R;

3. (u ∗ v)(x) =


0, se x ≤ 1,
1
2(x

2 + 2x− 3), se 1 < x ≤ 2,

x+ 1
2 , se x > 2;
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4. (u ∗ v)(x) = 1
2 (sinx+ cosx), x ∈ R;

5. (u ∗ v)(x) = cos(x− 1)− sin(x− 1)− cosx, x ∈ R;

6. (u ∗ v)(x) =

{
0, se x ≤ 0,
1
x ln |x2 − 1|, se x > 0, x 6= 1;

7. (u ∗ v)(x) = 1
2 ln
∣∣∣x2+2x+2
x2−2x+2

∣∣∣, x ∈ R;

8. (u ∗ v)(x) = −2π
x2+4 , x ∈ R;

9. (u ∗ v)(x) =


0, se x ≤−3

2 ∪ x >
3
2 ,

1
8(2x+ 3)2, se − 3

2 < x ≤ −1
2 ,

−x2 + 3
4 , se − 1

2 < x ≤ 1
2 ,

1
8(2x− 3)2, se 1

2 < x ≤ 3
2 ;

10. (u ∗ v)(x) =


0, se x ≤−1 ∪ x > 2,
1
6(x+ 1)3, se − 1 < x ≤ 0,

−1
3x

3 + 1
2x+ 1

6 , se 0 < x ≤ 1,
1
6x

3 − 1
2x

2 + 2
3 , se 1 < x ≤ 2;

11. (u ∗ v)(x) =


0, se x ≤−α ∪ x ≥ α,
α
2 (x+ α)2, se − α < x < 0,
α
2 (α2 − x2), se 0 < x < α;

12. (u ∗ v)(x) =


0, se x ≤−2α ∪ x > α,
1
2(x+ 2α)2, se − 2α < x ≤−α,
1
2 α

2, se − α < x ≤ 0,
1
2(α

2 − x2), se 0 < x ≤ α.
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