Elenco di Formule utili - Eugenio Montefusco

Lo spazio vettoriale R”
R" = {x = (x1,X2,..., Xp) : X; € R per ogni i}
X+y = (X1, X200 Xp) + (Y1, Y2, Yi)
= (X1 + Y1, X2+ Y2500 Xn + ¥in)
AX = A(X1, X2, .0y Xp) = (AX1, AX2, .0y AXp)

Xy =X1y1 +Xp¥2+... + XpYn

X =Xy +E X5 ...+ X X €
2= x{ +x5 : R"
Ixlly == Ixal+xal +.. + x5 x€R”
lIxlloo := max Ix{j  xeR"

i

.....

sen=3  xAy=(xay3—x3y2, X3yl - x1y3,x1¥2 = Xay1)
Lo spazio vettoriale C9[a, b]
C%a,b] = {f:[a,b] — R : f continua}

(f+8)(x) = f(x) + g(x)

(AF)(x) = Af(x)

1fllco,[a,6) := max [F(x)]
x€[a,b]

Lo spazio vettoriale LP(a, b), p € ([1,+0)

LP(a,b) = {f: (a,b) — R: J; b)|f(x)|pdx < +oo}

1/p
1Flls = U |f<x>|de]
(a,b)

Derivazione e differenziazione
u:ACR" — R
dju(x) = d, u(x) peri=1,..,n
djru(x) = axkxju(x) perj,k=1,..,n
Vu(x) = (d1u(x), dou(x),...,d u(x))
Hu(x) = (9jcu(x).
Au(x) = V- Vu(x) = (d11u(x), d22u(X), ..., dnpu(x))

u:ACR"—RP
au,( x) = dy uj(x) peri=1,.,nej=1,.,p
Ju(x (auk )

J(eg(Fx) =[Jely ]
sep=n div[u](x)

.....

(X)Jf(x)
= V- u(x) = (d1uy(x), dou(x), .., dpup(x))

sep=n=3 rot[u](x) = VA u(x) = (douz — d3us, d3u; —du3, d1us — douy)

1
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Integrali multipli

se s(x) = Z CkXE, allora J-s(x)dx = chmn(Ek)

~
my(E) = | my(Ey)dx; dove Ey, ={xj:x=(x;,x2)€E}conj=1,2
J
~
m3(E) = | ma(Ey )dx; dove Ex, ={xj:x=(x1,x2,x3) €E}con j=1,2,3
(
m3(E) = [ my(Ex x)dx;dxi dove Ex,x, = (X, xk) : x = (x1,x2,x3) € E} con j,k=1,2,3 e j<k
J

J-[Rn+p f(X,y)dXdy - .f n |;J;RF’ f<x}y)dy:| dx = _I[‘Rp |:fRn f(X,y)dx] d'y per (X!_y) S [Rn X [Rp
f fly)dy = j fg(x)detl Jg(x)lldx
E g Y(E)

dove A, B C R" aperti, g: A—> B & un differomorfismo e E C B & misurabile

Coordinate ellittiche (polaria= b =1)

{ﬁ;iiiﬁﬁff;f (r,6) €[0,+00) x[0,27)  |det(J)| = abr

Coordinate sferiche

X5 = rsin(¢)sin(6) (r,0,¢) € [0,+00) x[0,27) x [0, 7] |det(J)| = r?sin(¢)
x3 = rcos(¢)

{ x1 = rsin(¢)cos(0)

Curve e integrali

)
F(x)ds = f FxO)IX (D2t

C
~

b
F(x)-ds= j F(x)- T(x)ds = j F(x(t))-x'(t)dt
Y a

b
W= f [a(x)dx1 + b(x)dx> + c(x)dx3] = J [a(x(t))xi(t) + b(x(1))x5(t) + c(x(t))xg(t)] dt
v a



Superfici e integrali
x(u) = (x1(ug, up), xa(ur, Up), x3(uy, Up)) : K—R> ¥ = x(K)
n(u) = d1x(u) A drx(u)
191 A d2x]I2
E(u) = d1x(u)-d1x(u) F(u)=d1x(u)-drx(u) G(u) = drx(u)-d>x(u)

1/2
A(T) = L do = Lllalx(u) A dax(u)llzdu = L[E(U)G(u) - F2(u)]

du
f f(x)do = f Fx(u91x(u) A dax(u)]l2du

Y K
J- f(x)- n(x)do = J f(x(u))- (d1x(u) A d>x(u))du

Yy K

Formule di Gauss-Green

-
dxB(x,y)dxdy = J B(x,y)dy
JD a+D

~
dyA(x, y)dxdy = —J A(x, y)dx
JD J*D

Teoremi della divergenza e del rotore

-
div[F](x)dx = J F(x)- ndo
JD J*D

( [rot[F](x)- n(x)] do = J F(x)-ds

J¥ oty



