Formulari de Metodes Matematics 11

EQUACIONS DIFERENCIALS

u(z,t) = X (z)T(¢)
Coef. constants:
a2y (z) + a1y’ (z) + agy(z) =0 —
a1 £Fag  — ylx) = Ae™T 4+ Be*?®
y(x) = Ae*® + Bxe™”
Segona solucié: y”(x) + p(x)y' (x) + q(x)y(x) =0

] = 09 —

(@) = (2) - u(x)  — yxwzymm/

yi(x)

Coef. no contstants: Equacié de Cauchy-Fuler
ax®y’ (z)+bxy (z) +ey(z) =0 —
M FE A —
AL = A2
A=axif —
Metode Frobenius

y(x) = Az™ + Ba™?
—  y(z) = Az + Be Inx

w”(2) +p(2)w'(2) + ¢(2)w(2)

i. Si zp és punt ordinari:

w(z) = Z an(z — 29)"
n=0

ii. Si 2o és punt singular regular:
(o)
w(z) = Z an(z — 29) "
n=0

FUNCIONS ESPECIALS
Gamma d’Euler:

[e e}

I(z) = /txfle*tdt x>0
0

Funcions de Bessel:

2’y (x) + 2y (z) + (2° — v)y(x) =0
1 L& () aye
“= ey T HZ:O AT +n+1) (2)
v¢N y(x) = Ady(z) + BJ_,(x)
veN y(x) = AJ,(z) + BY,(x), també Vv
Modif: %y

2*y"(2) + 2y’ (2) + (Aa® = v?)y(z) = 0
y(z) = AJ,(A\x) + BY, (\x)

A = 4 — y(x) Al(x) + BK,(z)
Polinomis de Legendre:
2z viv+1)
wi@) = g el =0
v=n — w(z)=AP,(z)+ BQu(z)
vAN o Gpen = (r+1)—v(¥+1)

(r+1)(r+2)

y(x) ~ e

e~ [ p(z)dz

y(x) ~ 2t 0 <z < oo

y(x) = 2™ [k; cos(BInx) — kysin(f1nz)]

v parell: pol.Leg.

Manel Bosch

STURM-LIOUVILLE
@)y (@) + a(@)y(z) + dw(z)y(z) = 0

{ ay(a) + By'(a) =0

Yy(b) +6y'(b) = 0

An : val.prop. ©n : func.prop. (Pnlpm) X Omn

Producte escalar:

b
dz (f(@)lg(x)) = /f*(ﬂf)g(x)w(l’)dx

SL periodic: y(a) = y(b); y'(a) = y'(b)
SL singular: p(a) =0 — y acotada en a.
TRANSFORMADA DE LAPLACE

LIFD)] = F(s) = /f(t)e—Sfdt 550
0
Propietats:

Ll (0] = F(s—a) £[f(at) = F (%)

LI (0) = (1) T F () ﬁUﬂﬂ4—F

LI(f *9)(@)] = F(s)G(s)
SERIES DE FOURIER

Periode: L
a > 2mnx 2mnx
0 .
f(a?):Q—&—;ancos( 7 )—l—bnsm( 7 )
5 "f" 2
an =T / f(z) cos ( ng) dz
zo
xo+L 2
. ™
b”:Z f(x)sm( T >dx
zo
Parseval:
xo+L 1 2 1 0
2. (1 2 2
: umndx(zw)-+2;2mn+m>
o T



TRANSFORMADA DE FOURIER

FIF(1) :f<w>:\/% / Ft)e—tdt
1= = [ Fw)eias
Propietats

Convolucié:

(f*g)(t) = jg / F(€)glt — €)de

FIf*90] = f@)iw)  F @) = (f *9)(t)
FRACCIONS PARCIALS

Grau numerador > grau denominador: divisié de polinomis.

Garu numerador< grau denominador: fraccions parcials.
1. Per a cada factor de la forma as + b de Q(s):

A
as+b

2. Per a cada factor lineal repetit de la forma (as + b)™:

A + A 4 +L
as+b  (as+0b)2 7 (as+b)"

3. Per a cada factor quadratic de la forma as? + bs + c:
As+ B
as? +bs+c

4. Per a cada factor quadratic repetit de la forma (as? +
bs +c)™:

A18—|—Bl A25+32 + An8+Bn
as2 +bs+c  (as2+bs+c)2 T (as?2+bs+ o)

Pols simples (transformada de Laplace):

P(s)

Fls)= (s—a)(s—az) .- (s —an)

£ = £7HF() = Y lim (s — a) F(s)e™



