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ECUACIONES DIFERENCIALES

Métodos de Discretizacion

Discretizacién de la ecuacion diferencial dy/dt = f(u,t)

1. Método de Euler

Unet = Un + KT (Un, ty)
2. Implicito Ponderado

Untr = Un + K[ BF(Unsg, thra ) + (1-B) F (U, th) ]

(Aunque teodricamente 0 < 3 £1, su utilidad es en el rango 0.5 £ £ 1)
3. Fuertemente Implicito o Euler Inverso

Un+1 = Un + K (Uns, ther)
4. Crank-Nicolson o Implicito Ponderado de Orden 2

Unsz = Un + KI2 [ f (Unsg, the ) +F(Un, 1) ]
5. Punto Medio o Predictor-Corrector Explicito (Runge-Kutta de Orden 2)

Uns12 = Un + K2 T (Up, tn)

Un+1 = Un + K T (Uns1r2, therrz )
6. Heun (Runge-Kutta de Orden 2)

Uns23 = Up + 2/3 K (Up, tn)

Un+1 = Un + k/4 [ f ( Un, tn ) + 3 f ( Un+2/3, tn+2/3 ) ]
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7. Euler Modificado (Runge Kutta de Orden 2)
Unit = Un + KT (Un, to)
Unet = Un + KI2 [ (Un, tn) + F (Unet , tes) ]
Otra forma :
qr =kf(un th)
g2 =kf(un+0y, tha)
Ui = Un+ 12 (01 +02)
8. Predictor-Corrector Implicito
Unit = Un + KT (Un, to)
Unet = Un + K[ BF(Unit , tnes) + (1-B) F(Un, tn)]
(Aunque teodricamente 0 < 3 £ 1, su utilidad es en elrango 0.5 £R £ 1)
9. Runge Kutta de Orden 4
Unszz = Un + K2 F (Un, t)
Unezz = Un + K/2 f (Unssz s tvsrz)
Unet = Un + K (Uniarz s tes2)
Unet = Un + KB [f (Un, tn ) + 2T (Unetrz , thewz) + 2 F (Unerz  trearz ) + F (Unet , ther ) |
Otra forma :
dr=kf(un t)
Q2 =k f(un+ 1/2 qy, therr2 )
Qs =k f(un+ 1/2 Qg ther2 )
Qs =KTf(un+0qs ther)

U1 =Un+1/6 (Qu+2 02+ 2 Qs+ Qs)
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10. Rayuela (“Leap-frog”)

Unst = Unt + 2K T (Up, ty)
11. Adams-Bashforth

0o(1) Un+1 = Up + K T,

0(2) Unsr = Up + K2 (3 fn-Tha)

0(3) Unsy = Up + K12 (23 f,-16f,4 +51.2)

0O®4) Un+1 = Un + K/24 (55 f, - 59 fha + 37 frz - 9 frs)
12. Adams-Moulton

0(1) Un+1 = Up + K freg

0@2)  Uni=Un+ K2 (fr+f)

0(3) Uns1 = Up + K12 (5 fhia + 8- Frg)

0O®4) Unst = Up + K24 (9 oy + 19 f, -5 1 +12)
13. Predictor-Corrector de Milne

Unit = Ung + A3 K (2 - fog + 2 Foz)

Un+1 = Un1 + 1/3 k ( fn+1 + 4 fn + fn—l )
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