Bloque Il. Aproximacion Numérica
Tema 2 Integracion Numérica

Ejercicios resueltos

11.2-1 Aproxima el valor de las siguientes integrales definidas por los métodos
del rectangul o, del punt o medio, del trapecio y de Simpson, t omando
para todos los casos el mismo valor de h = 0.1. Calcula el error que se
comete en cada caso en relaciéon con el valor exacto que se proporciona.

2 1
a) [ 32'dw=8 b) [ e'de=1.71828
¢) [ (z+22* —o* +52")du = 3.3333 d) [ Ly = 0.828427
E 2 Jzr -1
e ‘14— 0785308
) le2+x T ) -|.01+:z:2 e
Solucion
a) I023x2dx:8 b—a=nh=2=0.1n=>n=20

n—1

Rectangulo: J.bf(as)dx ~h). f(z,)
¢ =0

322z ~ 0.1[3(0) +3(0.1)° +...+ 3(18)’ +3(1.9)" | = 7.41

ERROR =18 —7.41| = 0.59

n—1 -
Punto medio: jbf(a:)da: ~ hZf(xo - 22; ! hj
. =0

j; 32°dz ~ 0.1[3(0.05) +3(0.15)° +... + 3(1.85)° + 3(1.95)" | = 7.995

ERROR =8 — 7.995| = 0.005

n—1

Trapecio: Ef(:c)da: ~ g(f(w +f(b)) + hzf(%)
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K 3z’dx ~ %[3(0)2 +3(2) [+0.1[3(0.17 +3(0.2 +...+3(1.8)" +3(1.9)" | = 8.01
ERROR =18 —8.01| = 0.01

Simpson: I:f(x)dm ~ %(f(a) + f()) + %”if(%) + i f(24)

i=1 3 i=1

jj 30%dz ~ %[3(0)2 +3(2) ]+ %[3(0.2)2 +3(0.4) +...+3(1.6)° +3(1.8) |+

+%[3(0.1)2 +3(0.3)° +...+3(1.7) +3(1.9" | = 8
ERROR =[8-8/=0
b) | e'ds=1.71828 b—a=nh=1=0.In=n=10

n—1
Rectangulo: Ibf(x)dx ~hY f(=)

1=0

[ erdn 016"+ +. .+ ™ + e ] = 16337994

FRROR = [1.71828 — 1.6337994| = 0.0844806

n—1 .
Punto medio: J.bf(x)dx ~ hZf(% + 22; ! hj
¢ i=0

[ erdn = 0.1[e" + " + ..+ €™ + €] = 1717566086

FRROR =[1.71828 — 1.717566086| = 0.000713914

n—1

Trapecio: J-jf(x)d:v ~ g(f(a) + f(b))+ hZf(fL‘z-)

0.1

Ilexda: ~ 1 [eo + 61] + 0.1[@0‘1 +e" + .+ +e™ | =1.6337994
0 2

ERROR =1.71828 —1.6337994| = 0.0844806

. b h 2h & 4h &
Slmpson: I f(x)dx zg(f(a)‘Ff(b))-i‘EZf(ﬂ?m)ﬁ'? f(.T%J)
“ i=1 i=1
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J.lemdx ~ E[eo + 61] + %[60'2 +e e+ 60‘8] +
0 3 3
04 0.1 0.3 0.5 0.7 0.9 _
+?[e +e% +e" + e 4% =1.661006721
ERROR = [1.71828 —1.661006721| = 0.0572733

c) fl(:v+2:v2 — 1z’ + 52" )dw = 3.3333 b—a=nh=2=0.1n=n =20

n—1

Rectangulo: '[ fade ~ hZf

[ (z+20% = 2" + 52" )do = 0. £ (-1) + £ (-0.9) + ...+ f(0.8) + £ (0.9)] = 3.3733

FERROR =3.3733 — 3.3333| = 0.04

n—1 -
Punto medio: j fd = hZf( 22; ! h)

1=0

j_ll(x +22* -2’ + 52" )dz ~ 0.1[f (-0.95) + f (=0.85) + ...+ f(0.85) + f (0.95)] =
= 3.3133625

FERROR =3.3333333 — 3.3133625| = 0.0199708

Trapecio: Lbf(x)da: ~ g(f(a) + [ (b)) + hif(%)

Ji(x +22° — 2 + 5x4)dx ~ %[f(—l) + f(1)]+
+0.1[f(-0.9) + f(-0.8) +... + f(0.8) + f(0.9)] = 3.3733

FRROR =3.3733 — 3.3333| = 0.04

Simpson: Lbf(x)dx~ —(f + f (b)) %Zf () ?h f(,,,)

i=1

[ (2 +207 —2* + 50" ) 0?[ 1)+ F ()] +
—[f( —0.8)+ f(-0.6) +...+ f(0.6) + f(0.8)] +

+%[ F(=0.9)+ F(=0.7)+ ...+ F(0.7) + £(0.9)] = 3.333466667
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ERROR =3.333466667 — 3.333333333| = 0.000133334

31
d dr = 0.828427 b—-a=nh=1=01n=>n=10
)'[? Nz -1

n—1

Rectangulo: jbf(x)dx ~hY f(z,)
¢ i=0

1
[ e = 01[f(2)+ f(21) .+ £(28) + £(29)] = 0.843340902

ERROR =0.843340902 — 0.828427| = 0.014913902

n—1 -
Punto medio: jbf(a:)da: ~ hZf(xo + 22; ! h)

1=0

[ \/171 dz ~ 0.1[(2.05) + f(2.15) + ...+ f(2.85) + £ (2.95)] =

= 0.828292655

ERROR =0.828292655 — 0.828427| = 0.000134345

n—1

Trapecio: Lbf(x)da: ~ g(f(a) + (D)) +hY f(x,)

i=1

jjJ;Tldx ~ %[f(z) FF(3)]+
FOA[f(2.1) + F(2.2) +...+ f(2.8) + £(2.9)] = 0.828696241

FERROR =0.828696241 — 0.88427| = 0.000269241

Simpson: j;f(x)da: z%(f(a)+f(b))+%nzf(%i)+% n f(@3:0)

Ls $1_1dxz%[f(2)+f(3)]+
+0—:'))2[f(2.2)+f(2.4)+f(2.6)+f(2-8)] *

+O—:'34[f(2.1) £ 1(2.3)+ £(2.5) + F(2.7) + £(2.9)] = 0.828428056

ERROR =10.828428056 — 0.828427| = 0.00000105593
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dr =1.09861 b—-a=nh=1=01n=>n=10

2

j22x+1
‘ Lz 4+

n—1

Rectangulo: J'bf(:c)dx ~h). f(z,)
a pry

1223;+1

1 2

Ao = 0A[f () + F(LD) +.+ F(18) + £(1.9)] = 1.132685544

FERROR = [1.132685544 — 1.09861| = 0.034075544

n—1 -
Punto medio: jbf(x)dx ~ hZf(xo + 22; 1 hj
. =0

J‘221’+1

5 dr ~ 0.1[f(1.05) + f(L.15)+...+ f(1.85) + f(1.95)] =
L +x

=1.098242635

FRROR = [1.098242635 — 1.09861| = 0.000367365

Trapecio: Lbf(x)da: ~ g(f(a) +f(b)) + hﬁf(%)

I2zf+ldxz£[f(1)+f(2)]+
lz" 4+ 2

H01[f (1) + fF(1.2) +...+ £(1.8) + £(1.9)] = 1.09935221

ERROR =1.09935221 —1.09861| = 0.00074221

n—1 4h n

Simpson: Lbf(x)dxz%(f(a)+f(b))+%2f(%i)+?_ f(2y4)
2L g < By p ()] +
Ly +x 3

+O—:'))2[f(1.2)+f(1.4)+f(1.6)+f(1-8)]+

+0;;[f(1.1) + f(1.3)+ f(1.5) + f(1.7) + f(1.9)] = 1.098615505

ERROR = [1.098615505 — 1.09861| = 0.00000550486
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) [ L dr = 0785308 b—a=nh=1=0.1n=n=10
01+2°

n—1

Rectangulo: J'bf(:c)dx ~h). f(z,)
a Py

Ll ] +1$2 dz ~ 0.1[f(0) + f(0.1) + ...+ £(0.8) + £ (0.9)] = 0.809981497

ERROR =0.809981497 — 0.785398| = 0.024583497

n—1 .
Punto medio: jbf(x)dx ~ hZf(% + 22; ! hj
¢ i=0

.[11+1 s dr ~ O.l[f(0.05)+f(0.15) +...+ f(0.85) + f(0.95)] =
0 x

= 0.785606496

ERROR =0.785606496 — 0.785398| = 0.000208496

Trapecio: Lbf(x)da: ~ g(f(a) +f(b)) + hif(%)

[ L & z%[f(0)+f(1)]+

01+ 27
+0.1[f(0.1) + £(0.2) +...+ f(0.8) + f(0.9)] = 0.784981497

FERROR =0.784981497 — 0.785398| = 0.000416503

n-1

Simpson: I;f(x)dx z%(f(a)+f(b))+%2f(%¢)+% _n f(@1)

i=1

jol 1 +1x2 = %WO) A
+0_:'))2[f(o.2) +1(0.4)+ £(0.6) + £(0.8)] +

+%[f(0'1) + £(0.3) + £(0.5) + f(0.7) + f(0.9)] = 0.785398153

ERROR =10.785398153 — 0.785398| = 0.000000153485
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I1.2-2  Calcula el &rea de la region i mitada po r las sigui entes graficas
utilizando el método de Simpson con h = 0.01 para obtener la integral

definida correspondiente.

a) y=x+1 b) y=a’+1
y =0 (EJE OX) y =0 (BJE OX)
z=0 r=1
Solucion
a) y=z+1
y =0 (EJE OX) ’
A=[(z+1)du
x=0 0 2
z=1 1
y=0
b—a=nh=1=0.0ln =n =100 > 2 3
-1
x=0 2 x=1
Simpson:
b 2h & 4h =
Lf(x)dx~—(f(a)+f(b) ?2]6 ;) ? f(50)
i=1 i=1
1 0.01
[(z+1)dz~ = [F O+ 7]+
0.02
—[f(O 02)+ f(0.04) +...+ f(0.96) + f(0.98)] +
—[f(0.0l) + f(0.03)+...+ f(0.97) + f(0.99)] =1.5
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by y=2"+1

=0 (EJE OX
v=0t ) A=[(a* +1)da °
z=1 1

z=2

b—a=nh=1=0.0ln = n =100

y=0
-3 -2 -1 1 2
x=1 x=2
-1
Simpson:
b h 2h n—1 4h n
Lf(:];)da:zg(f(a)+f(b))+32f(ﬂ?2i)+? f(in—l)
i=1 i=1

[« +1)de ~ %[m) L @)+

+0'—?(32[f(1.02)+ F(1.04) + ...+ F(1.96) + £(1.98)] +

+%[f(1.01) + f(1.03) + ...+ f(1.97) + f(1.99)] = 3.333333333

I1.2-3 Calcula el volumen del sélido de rev olucién generado al girar alrededor
del eje OX las siguientes graficas.  Utiliza el método de Simpson con
h = 0.1 para obtener la integral definida correspondiente.

—1_ 72 1
a) y=1-x b) y=——2"+2z
2
z=-1
z=1 Y= Ex
Solucion
a) y=1-2°
1 2
x=-1 V:ﬂj (1—$2) dx
-1
r=1
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b—a=nh=2=01In=>n=20

AN mﬂ

Simpson:

Lbf(x)da; ~ —(f(a)+ f(b))+

=~
>
3

2%
37

i’
—
|
~
Il
—

[\(1=a) do = 2214 F O]+
+0—z'))2[f(—0.8) £ F(=0.6) +...+ F(0.6) + £(0.8)] +

+%[f(‘0'9) + F(=0.7) + ...+ £(0.7) + £(0.9)] = 1.066693333

V =1.066693333 7

1
b =——2" +2z
)y 5
1 ?
Y73 15
1,
_1
0.5 V—EX
Puntos de corte: 1 5 3 4 li S&
05¢t
XZ

—7+2x:§:>—x2+4x:x:>x2—3x:0:> x-(x-3)=0=x=0,3

Se calcula el volumen generado por la grafica de arriba (volumen lleno) y
se le resta el volume n generado po r la gr afica de abajo (volumen del
agujero):

2 2 2 4 L2
V:ﬂr(_x__'_2xj dx —ﬂjg(z) dxzﬂr(x——Qx?’+4x2jdx—7rrx—d:v:
0 2 0\ 2 ol 4 04
—ﬂj (——237 +—5x jdx
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b—a=nh=3=0.1n=>n=30

Simpson:

3

h

Lbf(x)dx zg(f(a)+f(b))+

—1 ﬁ n
i=1 3 i=1

2h
3

[(5-2+ Bo ae~ Sy s
+0—:'32[f(0.2)+f(0.4)+...+f(2.6)+f(2.8)]+

+0_£))4[f(0-1) + f(0.3) +...+ f(2.7) + f(Qg)] = 5.40001

V =5.400017
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