Ecuaciones Diferenciales—Método de Euler Ejercicio 05
Ejercicio
Resuelva el siguiente ejercicio por el método de Euler:
— Datos: Formulas:
d
D ox—y Xinicial =0 Xfin — Xin
PVI < dx Xfinal =2 B n(int ervalos)
y(0)=-1
2)=9 Yinicial = -1 _ o
y2)= y=Yin+ h(f (Xin,Yin))
L Altura(h)=0.1

Entonces nuestro numero de intervalos esta dado por:

20

= —Xﬁn — Xin n(int ervalos) = Xfin = Xin = 2-0 =
n(int ervalos) h 0.1

Al utilizar 20 intervalos se tiene:

X1=0+0.1=0.1

X2=0.1+0.1=0.2
X3=02+0.2=0.3
X4=03+0.1=04
X5=04+0.1=0.5

ITERACIONES: y = Yin + h( f (Xin, Yin))

X6=05+0.1=0.6
X7=0.6+0.1=0.7
X8=0.7+0.1=0.8
X9=0.8+0.1=09
X10=09+0.1=1

y1=—1+0.1(=2(0) — (1)) =—0.9
Y2 =-0.9+0.1(=2(0.1) — (-0.9)) = —0.83

Y3 =-0.83+0.1(-2(0.2) — (—0.83)) = —0.787

Y4 =-0.787 +0.1(=2(0.3) — (=0.787)) = —0.7683

Y5 =—0.7683 + 0.1(—2(0.4) — (=0.7683)) = —0.77147

Y6 =—0.77147 + 0.1(=2(0.5) — (—0.77147)) = —0.794323

X11=1+0.1=1.1

X12=1.1+0.1=1.2
X13=12+0.1=1.3
X14=13+0.1=14
X15=14+0.1=1.5

X16=15+0.1=1.6
X17=1.6+0.1=1.7
X18=1.7+0.1=1.8
X19=18+0.1=1.9
X20=19+0.1=2

Y7 =-0.794323 + 0.1(=2(0.6) — (=0.794323)) = —0.834891
Y8 =-0.834891 + 0.1(—2(0.7) — (-0.834891)) = —0.891402
Y9 =-0.891402 +0.1(-2(0.8) — (—0.891402)) = —0.962261
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Y10 =-0.962261+0.1(=2(0.9) — (-0.962261)) = —1.046035
Y11=-1.046035+ 0.1(=2(1) — (-1.046035)) = —-1.141432
Y12 =-1.141432+0.1(-2(1.1) — (-1.141432)) = —-1.247289
Y13 =-1.247289 + 0.1(-2(1.2) — (—1.247289)) = —1.36256
Y14 =-1.36256 +0.1(=2(1.3) — (—1.36256)) = —1.486304
Y15 =-1.486304+0.1(-2(1.4) — (-1.486304)) = -1.617674
Y16 =-1.617674+0.1(-2(1.5) - (-1.617674)) = —1.755906
Y17 =-1.755906 + 0.1(-2(1.6) — (—1.755906)) = —1.900316
Y18 =-1.900316+0.1(-2(1.7) — (=1.900316)) = -2.050284
Y19 =-2.050284 + 0.1(-2(1.8) — (=2.050284)) = —-2.205256
Y20 =-2.205256 + 0.1(-2(1.9) — (-2.205256)) = -2.36473

SOLUCION A LA ECUACION DIFERENCIAL ORDINARIA:

Obteniendo finalmente:

Y(2)=-2.36473

. . d
Resolviendo analiticamente: d_)yc =—2x-y

Y (2) =-2.405839

Entonces:

—2.405839 = -2.36473
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