
0.1 Formulario di analisi funzionale

Norme discrete e continue.

||x||∞ = supk|xk|, ||x||p =

(
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|xk|
p

)1/p

, 1 ≤ p < ∞

||f ||∞ = supt∈[a,b]|f(t)|, ||f ||p =
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|f(t)|pdt





1/p

Disuguaglianze importanti.

∑
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∑
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p + 1
q = 1 Holder (discreta),
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q = 1 Holder (continua),
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, Minkowski (continua);
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, Cauchy-Schwartz discreta,
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, Cauchy-Schwartz cont.

(1)

Spazi di successioni.
lf spazio delle successioni finite.
l0 spazio delle successioni convergenti a 0.
lp spazio delle successioni tali che || · ||p < ∞.
l∞ spazio delle successioni limitate.

Spazi di funzioni: C∞[a, b] = (C[a,b], || · ||∞), Cp[a, b] = (C[a,b], || · ||p),
L∞[a, b]= spazio delle funzioni limitate in [a, b],
Lp[a, b] = {f(t) : ||f ||p < ∞|}.

Serie di Fourier nell’intervallo [−π, π]:

f(x) =
∑

n∈Z

fneinx = c0 +
∞
∑

n=1

{sn sin(nx) + cn cos(nx)},

fn =

π
∫

−π

dx

2π
e−inxf(x),

1



c0 =
1

2π

π
∫

−π

f(x)dx, cn =
1

π

π
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cos(nx)f(x)dx, sn =
1

π

π
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sin(nx)f(x)dx,

Relazione di Parseval:

π
∫

−π

dxf̄(x)g(x) = 2π
∑
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′
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∞
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f(x) = g(x):
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Trasformata di Fourier:

f(x) =

∞
∫

−∞

dk

2π
eikxf̂(k),

f̂(k) =

∞
∫

−∞

dxe−ikxf(x),

Relazione di Parseval-Plancherel:

∞
∫
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dxf̄(x)g(x) =
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dk

2π
f̂(k)ĝ(k)

f(x) = g(x):
∞
∫

−∞

dx|f(x)|2 =

∞
∫
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dk

2π
|f̂(k)|2

Teorema di convoluzione:

R(x) =

∞
∫

−∞

dx′G(x − x′)I(x′) ⇔ R̂(k) = Ĝ(k)Î(k)
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