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Pauta de Correccién del Control 3
1) Métodos para Sistemas de Ecuaciones No-Lineales.
(a) El polinomio de cuarto grado:
px)=a*+a2®—2>—2-1=0
tiene un cero cerca de 1.1. Determine este cero aplicando los métodos de:
i) La Biseccién
iii) Newton-Raphson
(b) Resuelva el siguiente SENL mediante el Método de Newton-Kantorovich:
zsin(y)| |«
yeos(z)| |y
. . . - . . . 0.1
Usando una aritmetica de 2 cifras significativas con redondeo y partiendo con &y = 05!

haga 2 iteraciones. Calcule el error absoluto de dicha solucién.
Respuesta
1) Usaremos 4 cifras significativas con redondeo

(a) pla) =2t +a23 -2 —x—-1,2€ 1.l —¢,1.1+¢]

i Seamg=1, 21 =1.2=p(1) = -1, p(1.2) = 1.2 + 1.2 = 1.22 - 1.2 -1 =0.1616
ry=2 =1 1=p(1.1)=11"+1.13 - 1.12 - 1.1 — 1 = —0.5149
T3 = L g5 = p(1.15) = 1.15* + 1.153 — 1.152 — 1.15 — 1 = —0.2026
Ty = 118012 75— p(1.175) = 1.175* + 1.175% — 1.175% — 1.175 — 1 = —0.02727
x5 = B2 — 1 188 — p(1.188) = 1.188* + 1.188% — 1.188% — 1.188 — 1 = 0.069 22
T = L;l”f’ =1.182 = p(1.182) = 1.182* 4 1.182% — 1.182% — 1.182 — 1 = 0.024 23
w7 = LBZELITS — 1 179 = p(1.179) = 1.179*+1.1793 —1.1792 —1.179— 1 = 0.002 031

.. ’ . 3 2 . o i zi+wi71i71k71
ii. p(z)=42°+32° — 22 — 1 = 2441 = 2 AT 57 20T

_ _o_1a*41a%-1a2-14-1 0 _1.46441.331-1.21-1.1-1 __ _ —0.515 _
ry =11 4x1.1343x1.12—2x1.1—-1 L1 5.324+3.63—2.2—1 =11 551 = L1+
0.0895=1.19 s . ,

_ 0 1.19%41.19%-1.192-1.19-1 _ 2.00541.685-1.416—1.19—-1 __ _0.084 _
r2 = 1.19 4x1.19343x1.192—2x1.19—1 L.19 6. 7414+4.248—2.38—1 = 119 — 75555 =

1.19 — 0.01104 = 1.4179 . )
— _1.179%41.179%-1.1792-1.179-1 _ _ 1.932+41.639-1.390—1.179—1 __ _
r3 = L17T9 — 5 s axtaror—axiiro—1 — 1-179 6.555+4. 170—2. 358—1 = 1179

0.002 __ 1
736 = 1.179 — 0.0002715 = 1. 179

(b) Método de Newton —Kantorovich con &y = [8;} :

L e D e ]

<+ _  [0.1sin(0.5) —0.1] _ [-0.052

G(@o) = _0.5cos(0.1)0.5}_[ 0 }

o [sin(0.5) =1 0.cos(0.5)] _ [~0.52 0.088 B
VG(T) = |—0.5sin(0.1) cos(0.1) —1] ~ [~0.05 0 det = 0.0044
w17t 1 [0 —0088] _[0 20

vé@)] - 0.0044[0.05 —0.52]_{11 —120}
. _ Joa] o —20][-0.052] _[0.1
S (1 B § S U] I OV R I [




=y [01sin(1) —0.1] _ [-0.016
G@) = | 1eos(0.1) —1} - [ 0 }
S [sin(1) =1 0.1cos(1 0.16 0.054
va@) = —1;13(0.1) cos(0.1) ] [ 0 } det = 0.0054
Lot 1 [0 —0054 ~10
vé@)| - 0.0054 {0.1 0. 16} [ —30}
. _ [oa] [o —10][-0.016
! 19 -30]| o0 1.3
. 0.1sin(1.3) — 0.1 ~3.6442 x 1073]| s
Enk = [|G(#2)|l = H [1 3 cos (0. 1 ~1. 3] H H [—6.4946 X 10—3] ‘Oo = 049510

2) Métodos de Integracion:

La Regla de Simpson Compuesta se obtiene al calcular la integral de una funcién f(x) en un inter-
valo [a, b] subdividiendolo en los intervalos de igual largo definidos por los puntos equi-espaciados:

(b—a)

TQyT1,..., Ty - OiM > 2 par, h = , T = a + kh, entonces:

-1

f@o) +4f (1) + fzn) + D (2f(w2r) + 4f (22141))

=1

w3

b _h
Jof@®)dt =3

=

Para calcular la integral impropia:

I= [y 294y

TP

mediante los métodos vistos en clases se realiza el siguiente procedimiento:

Paso 1: Determinar el polinomio de Taylor de g(x) en torno a zg = 0 de orden 4: py(x) =3,

Paso 2: [ = flwdx—i—flp‘;(:dx

(k)
9 (0) .k
BT

. 154 k) () & ¢ (0 g™ (0)
Paso 3: fo%p—ld =/ %L— _fozk o% Fordr = Yo, 0 Bl (k—p+1)

Paso 4: f(l) de = fOG x)dz donde:

g(x)—pa(z) si0< <1

G(x):{ 0 z®

siz=0
Se calcula f(l) G(z)dx mediante el M. de Simpson Compuesto con n = 4.

Calcule la siguiente integral impropia aplicando este método: I = f ! \e/—dac Determine el error
relativo al utilizar este método comparando con el valor exacto: I = 2.9253035

Respuesta

2) g(z) = €7; a? f:v%
fol pz—(;)cb = fol ﬁﬁ_ﬁd:ﬂ = fol ($*% + a3+ lz% + %:r% + 2—14£E%> dr = {21’% + %x% + %:ﬁ +
2+2+14+ 545+ = Lo =2.923544973544973 545

3780

e~ (14a+2 422427 .
G(:E)Z ( 2; ° 24) si0<z<1

1.769122 x 1073




I~2.923545+1.769122 x 1073 = 2.925 314
Eaps =12.9253035 — 2.925314 | = 0.000010 5

_ ]2.9253035—2.925314| __ —6
e = 2 el — 3,580 371 154138 3654722 x 10

3) Métodos para Ecuaciones Diferenciales Ordinarias:

La ecuacién diferencial de Bernoulli de orden n (entero con n # 1) se define segtn:

W) § papy(e) = alehy@) 02T yle=0)=p (®)
Esta edo es no lineal pero integrable. Multiplicando (B) por (1 —n)y~™ se tiene:
@) ) + (1= wpay@) " = a()(1 - n)
Si se define u(x) = y(x)! ™" se obtiene la edo de primer orden lineal en la variable u(x):
b (1= mp(e)u(z) = g(@)(1 - n)
Para la sgte. ecuacién tipo Bernoulli donde n = —2, p(z) = 22, q(x) = 2%
%-‘v—ny:y_i 0<z<l yl@=0)=3 ()

(a) Obtenga la solucién analitica de ().

(b) Obtenga la solucién numeérica de (x) mediante el método de Runge-Kutta de Orden 3 para

h=0.2:
1 2 h q/ﬁ 3 1 2
q = hf(xr,yr) ax = hf(zr + 5o Ukt 3) qp = hf(zr +hyr — g + 2q3)
_ 14 2, 3 _
Ukt1 = Uk + =(qp +4q5 +q2)  Vk=0,1,2,...,n

6

Determine la precisién de la solucién numérica, comparando la solucién analitica y numérica.

Respuesta
d
3)£+x2y:2—2 0<z<1 ylz=0)=3
(a) dy + 22y = z> /*(1+2)y? = ‘L’)ﬁy2 + 322y% = 322
dz v’ dz
d d
u(e) = y(a)* = T = 3>
d
3d—yy2 + 3223 = 322 = — + 32%u = 322
T
d .
Homogenea: d_u +302u=0= ¥ = 3%z | [ = lnu= -2+ K = u=ce ™
x
d . d
Particular: — + 32%u = 32 / x e/ satde — go® —y 2l oo + 322ue” = 322"’
dx dx
dfue®®
— = 302 — u=e [3a2dr=e e =1

1

w(z) =ce ™ +1 = y(z) = {06_7”3 + 1} °
y(0)=3=[c+ 1] = c=3%—1=26

1
ylx) = {266*"”3 + 1] ’

(b) Runge-Kutta de Orden 3 para h =0.2; yo = 3; f(x,y) = Z_z — 2%y
ab = 0.2f (0, yo) = 0.2 [g— — 023} —0
1
@ = 0.2f(zo +0.1,50 + %0) —0.2 [035 012 x 3} — —0.2% 2.889 x 1072 = —0.005 778
Yo — qb +2¢2 =3 — 0 — 2 x 0.005 778 = 2.988

@ = 0.2f(20+0.2, 50— b +2¢2) = 0.2 {% —0.22x2. 988} — —0.2x0.1150 = —0.023

(2. 988)2

1
Y1 =0+ g(qé +4g3 +¢3) =3+ 2(0+4 x (~0.005778) — 0.023) = 2.992



ii.

iii.

1v.

Precision: y(x) = [26e—° + 1}

k= 1' To = 0.4
ab = 0.2f (a1, 31) = 0.2 | 3% — 0.2 x 2.992] = ~0.2x 0.1152 = ~0.02304

1
g+ 8~ 2992 002504 — 2.98

2

1
@ =02f(z1+ 0.1,y + 21) = 0.2 [2 8 0.32 x2. 98} = 0.2 % 0.2581 = —0.051 62
v — gl 4262 =2, 992 +0.02304 ~2 x 0.051.62 = 2.912

@ = 0.2f(2140.2, 51— - +2¢2) = 0.2 [ 0% 042 x 2. 912} = —0.2x0.4471 = —0.08942

1
yo = y1 + (gl +4af + q7) = 2.992 4 §(~0.02304 — 4 x 0.05162 — 0.0842) = 2.939
k=2; x3=0.6
@b = 0.2f (22, 2) = 0.2 | 3%57 — 042 x 2.939| = ~0.2x 04517 = ~0.090 34
1
v+ 2 = 2.939 — 20034 — 5,894

1
@2 = 0.2f(x2 + 0.1,y + q;) —0.2 [2 5 0.5% 2.894} — —0.2% 0.6937 = —0.1387
yz—q§+2q§:2.939+009034—2x01387—2 752
@ = 0.2f (22402, ys—gh +2¢2) = 0.2 [2 L6 0.62 x 2. 752} — —0.2x0.9432 = —0.1886

1 1
v =y + = (0 + 43 + g3) = 2.930 + = (—0.09034 — 4 x 01387 — 0.1886) = 2.8
k=3; 24 =0.8
1 _ _ 0.62
0} = 0.2f (w5, y5) = 0.2 | £5;
1
y3+%—2 8 — 01924 — 9 704

X 2.8} =—-0.2x0.9621 = —-0.1924

1
@ =0.2f(z3 + 0.1, y5 + q23) —0.2 [2 L —0.7% 2.704} — _02x1.258 = —0.2516
Y3 — g3 +2¢2 =2.8+0.1924 — 2><02516—2489
G = 0.2f (w5 +02,y5 — g} +2¢3) = 0.2 [ 755 — 0.8 x 2,489 | = ~0.2 x 1.49 = ~0.298

1 , 1
v = ys + ¢ (g} + 403 + ) = 2.8+ (~0.1924 — 4 x 0.2516 — 0.298) = 2.551
k= 4, Is = 1
b = 0.2f (24, y4) = 0.2 [2 5 0.8% x 2. 551} — 0.2 x1.534 = —0.3068
1
y4+%4 = 2,551 — 3068 _ 9 398

1
@2 = 0.2f (x4 +0.1,ys + q24) ~0.2 [2 0 0.92x 2. 398} = 0.2x1.802 = —0.3604
yi— qb +2q2 = 2.551 + 0.306 8 — 2 x 0.3604 = 2.137
@3 = 0.2f (24 +0.2,ys — g} +2¢2) = 0.2 {# 122, 137] = 0.2x1.918 = —0.3836

1 1
ys = ya + 5 (a} + 447 + qf) = 2.551 + £(~0.3068 — 4 x 0.360 4 — 0.3836) = 2. 196

=

T Valor Exacto Valor R-K | Error Absoluto
0 y(0) = 3.0 Yo = 3.0 Ey=3-3=0
0.2 | y¥(0.2)=2.992 | y1 =2.992 | £; =2.992—-2.992 =0
0.4 | ¥(0.4) =2.939 | yo=2.939 | £ =2.939—-2.939=0
0.6 | ¥(0.6) =2.8 ys = 2.8 FE3=2.8-2.8=0
0.8 | ¥(0.8) =2.55 | yq4 =2.551 | B4 =2.551 —2.55 =0.001
1.0 | y(1)=2.194 ys = 2.196 | F5 =2.196 — 2.194 = 0.002
max F, = 0.002 =el método tiene 3 cifras significativas exactas de 4, y los errores son

pequenos
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