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1. Resuelve el siguiente problema de valor inicial utilizando el método de Taylor de orden

2 para encontrar una aproximacion de y(0.2) con h = 0.1.

y =x*—y,y(0) = 1.

o flx,y)=x*-y
o f.=2x
° fy=—1

y”=fx+fy'f=2x_x2+y
Paso 0: x5 =0,y =1

e fo=0"-1=-1

Yo=2-0—02+1=1

hz
Y1=Yoth-fot+—"¥o

0.01

=1+0.1(-1) + == (1)

e =10.905

Paso 1: x; = 0.1,y; = 0.905



e f,=0.12-0.905 = —0.895

e y;=2-01-012+0.905= 1.095

0.01

e y,=y; +0.1(-0.895) + -~ (1.095)

- y(0.2) = 0.82098



2. Aproximar el valor de y(0.3) aplicando el método de Taylor de orden 3 con h = 0.1.
y =y—x%+1,y(0)=0.5.

e f=y—x*+1

[ J f;C:_Zx

[} fy=1

e VYV =fit+f, f=-2x+y—x*+1
6y"

o E=—2—2x

avv
) L:

ay
e y =(=2-20)+f=y—-x>-2x—-1
h2 o« R
* Ynur=¥uth-f+y +-y

Paso0: x0 =0,y0 = 0.5

e fo=15
° y8=15
e y, =—05

e vy, =~0.65742
Paso1:x1 = 0.1,y1 = 0.65742

o fi~1.64742
o v, ~ 1.44742
e y, ~—0.55258
e Yy, =~ 0.829307

Q

Paso 2: x2 = 0.2,y2 = 0.829307

e f, = 1789307
e 1y, ~ 1389307
e y, ~—0.610693

e y3~1.01508

- y(0.3) ~ 1.01508



3. Emplear el método de Taylor de orden 2 para hallar una aproximacion de y(0.4) en pasos

de h =0.2.

y =ycosx,y(0) = 1.
o f=y-cosx
e f,=-—y-sinx

e f,=cosx

y =fe+fy - f=y(—sinx +cos? x)

Paso0:x0 =0,y0 =1

e fo=1
* ¥=1
¢ y1=1+02-1+22-1=122

Paso1:x1 =0.2,y1 = 1.22

e co0s0.2 = 0.980
e sin0.2 = 0.19867
e f, =1.19549
e y, ~0.93048
0.04

e y,=122+0.2-1.19549 + - 0.93048
e =~ 1.47773

- vy(0.4) = 1.47773



4. Usa el método de Taylor de tercer orden para aproximar y(0.2) con h = 0.1.

y =e*—y,y(0) =1.

o f=e'-y
° fxzex
° fy=—1

Yy =fitfy - f=e*—(e*—y)=y

d '
ey =)=y =e'~y

Paso: x0 =0,y0 =1

* fo=0
* y=1
* Yo =0
e y;, =1.005

Paso1:x1 = 0.1,y1 = 1.005

o %1 x~1.10517
e f1=0.10017
e y, =1.005

o y. ~0.10017
o y,~1.02006

- v(0.2) ~ 1.02006



5. Con el método de Taylor de orden 2, estimar el valor de y(0.3) en pasos de h = 0.1.

y =x+y,y(0)=0.

o f=x+y

¢ fi=1

. f,=1

e y =1+x+y

Paso0:x0 =0,y0 =0

[ ] f() = 0
* yo=1
e y, =0.005

Paso1:x1 = 0.1,y1 = 0.005

e f,=0.105
e 1y, =1.105
e y,~0.021025

Paso 2: x2 = 0.2,y2 = 0.021025

e f,~0.221025
e y,~1221025
e y;~0.049233

- y(0.3) ~ 0.04923



6. Aplicar el método de Taylor de orden 3 para aproximar y(0.3), con paso h = 0.1.

y =In(x +y+ 1), y(0) =0.

fx,y)=In(x+y+1)

¢ f;c - x+y+1
1
* h= x+y+1
wo e 1 1 __ 1+In(x+y+1)
* —fx+fy f_x+y+1+x+y+1 In(x+y+1) = x+y+1
Para la tercera derivada:

ay _  In(x+y+1)

ax (x+y+1)2

a_y" _ In(x+y+1)

ay - (x+y+1)2
ey =%+%~y' = —%—%-ln(d),donded =x+y+1

Férmula de Taylor (orden 3):

h2 o«  Rh3
* Ynur=¥uth-f+ -y +-y

Paso 0: xo = 0,y =0
e fo=In(1)=0

140
* =7 =1

e y, =0 (porqueInl=0)

e y,=0+01-0+22.1+0=0.005
2

Paso 1: x; = 0.1,y; = 0.005

e d =201+ 0005+ 1 = 1.105
e f;, =In(1.105) = 0.10017

v 140.10017
. =———=0.994
Y1 1.105

e y, ~—0.090 (valor numérico)

e y,=0.005+0.1-0.10017 + 22 0.994 + 2222 (~0.090)
2 6

e =~ (.01995



Paso 2: x, = 0.2,y, = 0.0199

e d =02+ 001995 + 1 = 1.21995
e f,=1In(1.21995) =~ 0.1989
e y,~ 0985
e vy, =—0.135
0.01 0.001

e y;=~0.01995+0.1-0.1989 + — - 0.985 + — (—0.135)
2 6
e =~ (0.04471

- y(0.3) = 0.04471



7. Utilizar el método de Taylor de orden 2 para encontrar una estimacion de y(0.3), usando

h = 0.15.

floy) =x*+y?

[} f;czz_x

y =fetfy f=2x+2y(x*+y?)

Formula de Taylor (orden 2):
hZ
® Ynur=Ynth-fH+—y

Paso 0: xo =0,y =0

[} f0=0
° y(';:O
e y1=0

Paso 1: x; =0.15,y;, =0

e f,=0.152 =0.0225

e y;,=2-0.15=0.30

0.0225
2

o y,=0+0.15-0.0225 + -0.30

e =0.003375+ 0.003375 = 0.00675

- y(0.3) = 0.00675



8. Resuelve usando el método de Taylor de orden 2 para estimar y(0.3), con paso h = 0.1.

y' =sin(x) +y,y(0) = 1.

f(x,y) =sinx +y

e f.,=cosx

° fy=1

y' =fe+f, f=cosx+sinx+y

Férmula de Taylor (orden 2):

h%z =
Ynt1 =Ynth-f+—-y
Paso 0: xo =0,y =1

e fo=sin(0)+1=1

e Yy, =cos(0) +sin(0) +1 =2

e y»=1+01-1+22-2=111

Paso1: x; =0.1,y; = 1.11

e f; =sin(0.1) + 1.11 = 0.09983 + 1.11 = 1.20983

e y, =sin(0.1) + cos(0.1) + 1.11 ~ 0.09983 + 0.99500 + 1.11 = 2.20483

¢ ¥, =111+01-120983 + == 2.20483

o =~ 1.24201
Paso 2: x, = 0.2,y, = 1.24201

e f, =5sin(0.2) + 1.24201 = 0.19867 + 1.24201 = 1.44068



e vy, =sin(0.2) + cos(0.2) + 1.24201 ~ 0.19867 + 0.98007 + 1.24201 =

2.42075
0.01

e vy3;=124201+0.1-1.44068 + - 2.42075

e =~ 1.39818

- y(0.3) = 1.39818



