
Elenco di Formule utili - Eugenio Montefusco

Lo spazio vettoriale �
n

�
n = {x = (x1,x2, ...,xn) : xi ∈� per ogni i}

x + y = (x1,x2, ...,xn) + (y1,y2, ...,yn)

= (x1 + y1,x2 + y2, ...,xn + yn)

Ýx = Ý(x1,x2, ...,xn) = (Ýx1,Ýx2, ...,Ýxn)

x · y = x1y1 + x2y2 + ...+ xnyn

∥x∥2 := x21 + x22 + ...+ x2n x ∈�n

∥x∥1 := |x1|+ |x2|+ ...+ |xn | x ∈�n

∥x∥∞ := max
i=1,...,n

|xi | x ∈�n

se n = 3 x ∧ y = (x2y3 − x3y2,x3y1− x1y3,x1y2 − x2y1)

Lo spazio vettoriale C0[a,b]

C0[a,b] = {f : [a,b] −→� : f continua}
(f + g)(x) = f (x) + g(x)

(Ýf )(x) = Ýf (x)

∥f∥∞,[a,b] := max
x∈[a,b]

|f (x)|

Lo spazio vettoriale Lp(a,b), p ∈ ([1,+∞)

Lp(a,b) =

{
f : (a,b) −→� :

∫
(a,b)
|f (x)|pdx < +∞

}
∥f∥Lp :=

[∫
(a,b)
|f (x)|pdx

]1/p
Derivazione e differenziazione

u : A ⊆�
n −→�

�iu(x) = �xiu(x) per i = 1, ...,n

�jku(x) = �xkxju(x) per j ,k = 1, ...,n

∇u(x) = (�1u(x),�2u(x), ...,�nu(x))

Hu(x) =
(
�jku(x)

)
j ,k=1,...,n

Éu(x) = ∇ ·∇u(x) = (�11u(x),�22u(x), ...,�nnu(x))

u : A ⊆�
n −→�

p

�iuj (x) = �xiuj (x) per i = 1, ...,n e j = 1, ...,p

Ju(x) =
(
�juk(x)

)
k,j=1,...,n

J(g(f ))(x) =
[
Jg(y)

]
y=f (x)

Jf (x)

se p = n div[u](x) = ∇ · u(x) = (�1u1(x),�2u(x), ...,�nun(x))

se p = n = 3 rot[u](x) = ∇∧ u(x) = (�2u3 −�3u2,�3u1 −�1u3,�1u2 −�2u1)
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Integrali multipli

se s(x) =
¼

ckçEk allora

∫
s(x)dx =

¼
ckmn(Ek)

m2(E) =
∫

m1(Exj )dxj dove Exj = {xj : x = (x1,x2) ∈ E} con j = 1,2

m3(E) =
∫

m2(Exj )dxj dove Exj = {xj : x = (x1,x2,x3) ∈ E} con j = 1,2,3

m3(E) =
∫

m1(Exj ,xk )dxjdxk dove Exj ,xk = {(xj ,xk) : x = (x1,x2,x3) ∈ E} con j ,k = 1,2,3 e j < k∫
�

n+p
f (x,y)dxdy =

∫
�

n

[∫
�

p
f (x,y)dy

]
dx =

∫
�

p

[∫
�

n
f (x,y)dx

]
dy per (x,y) ∈�n ×�p∫

E
f (y)dy =

∫
g−1(E)

f (g(x))|det[Jg(x)]|dx

dove A,B ⊆�
n aperti, g : A −→ B è un differomorfismo e E ⊆ B è misurabile

Coordinate ellittiche (polari a = b = 1)

{
x1 = ar cos(Ú)
x2 = br sin(Ú)

(r,Ú) ∈ [0,+∞)× [0,2á) |det(J)| = abr

Coordinate sferiche


x1 = r sin(æ)cos(Ú)
x2 = r sin(æ)sin(Ú)
x3 = r cos(æ)

(r,Ú,æ) ∈ [0,+∞)× [0,2á)× [0,á] |det(J)| = r2 sin(æ)

Curve e integrali

x(t) = (x1(t),x2(t),x3(t)) : [a,b] −→�
3 Õ = x([a,b])

T(t) =
x′(t)
∥x′(t)∥2

L(Õ) =
∫
[a,b]
∥x′(t)∥2dt∫

Õ
f (x)ds =

∫
[a,b]

f (x(t))∥x′(t)∥2dt∫
Õ
F (x) · ds =

∫
Õ
F (x) · T(x)ds =

∫ b

a
F (x(t)) · x′(t)dt∫

Õ
é =

∫
Õ
[a(x)dx1 + b(x)dx2 + c(x)dx3] =

∫ b

a

[
a(x(t))x′1(t) + b(x(t))x′2(t) + c(x(t))x′3(t)

]
dt



3

Superfici e integrali

x(u) = (x1(u1,u2),x2(u1,u2),x3(u1,u2)) : K −→�
3 Î = x(K)

n(u) =
�1x(u)∧�2x(u)
∥�1x ∧�2x∥2

E(u) = �1x(u) ·�1x(u) F (u) = �1x(u) ·�2x(u) G (u) = �2x(u) ·�2x(u)

A(Î) =
∫
Î

dã =
∫
K
∥�1x(u)∧�2x(u)∥2du =

∫
K

[
E(u)G (u)− F2(u)

]1/2
du∫

Î

f (x)dã =
∫
K
f (x(u))∥�1x(u)∧�2x(u)∥2du∫

Î

f (x) · n(x)dã =
∫
K
f (x(u)) · (�1x(u)∧�2x(u))du

Formule di Gauss-Green∫
D
�xB(x,y)dxdy =

∫
�+D

B(x,y)dy∫
D
�yA(x,y)dxdy = −

∫
�+D

A(x,y)dx

Teoremi della divergenza e del rotore∫
D

div[F ](x)dx =
∫
�+D

F (x) · ndã∫
Î

[rot[F ](x) · n(x)]dã =
∫
�+Î

F (x) · ds


