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MATEMATICA COMPUTACIONAL

Resolugao do Exame de 3.JUL.2007

f(z) =2 —0.075sinz — 1.68
f'(x) =1-0.075cos z, f"(x) =0.075sinx

Condigoes suficientes de convergéncia do método de Newton com
zg € I =[1.7,1.8] = [a,b] para z € I:

fec(I)
(i) f(a) = —0.0544, f(b) = 0.0470 = f(a)f(b) <O
(il) f/(z) >0, Vo eI

(iii) f"(x) >0, Ve el

’ f,(a> —0.0539 <b—a=0.1
. | f'(a)
" )
=0.0462 <b—a=0.1
ol
Método de Newton:
-, — >
Tm+1 T f,(xm)a m = 0
To = 1.8
x1 = 1.75383
To9 = 1.75375

Estimativa de erro:



1
|z — 22| = & (K|z — zo))" = K*|2 — zo|*

_ maxeer [f"(@)] _ 1f"(@)] = aeg

© 2minger |f(z)]  2|f(a)l
|Z—{E0| Sb—a:()].

|z — 9] < 5.02 x 107°

[2]30
Método de Gauss-Seidel:
4 10
A=|1 4 1 | =L+D+U=Mgs+ Ngg
01 4

Mags=L+ D Ngs =U

2+ = D=1 (= L+ — Uz™ 4 ) | m >0

1
m—+1 m—+1 m

8

8

20 =0

1
= — =0.953125
64

61 61 131
= =2 —1.0234
+6) g = 10234375

131 509
0 — 222 —0.99414062
( 0+ 5) "o 0.994140625

I3 -

Estimativa de erro:

1
2 _ . C < =
e ® 20, sl < 5 = ¢

|z — 2@ < —




19
T 64 19
12218 ] = [2® — 20| = i 0.296875

21
t3i2

2@ _ () —

19
— 2@ < == =0.1484
|z — @] < 198 0.1484375
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(a) 20

Melhor aproximacao minimos quadrados:

0(@) = ado(@) + B du(x),  do@ =1,  di(e) =27
[ (o, Po) (b0, 1) ] [a* ] _ [ (f, do) ]

(D1, 00) (D1, 1) b (f, 1)
(6,1) = / o)) ds, e, € O([0,1])

¢07 QSO = dr =

/
(G0, P1) :/0 23 dr =
1

(¢1,00) = (o, P1) = ~

1

(P1,¢1) /OSC =
1
(fi00) = | flz
0
ron= [ s
1
1 =
4 _
| 1] ]_
47
(b)25
Férmula dos trapézios composta (f € C([a,b])):
b M-1
10) = [ fe)ds ~ 10705 =8| flan) + Floan) +2 3 Flay




M=4, a=0, b=1,  hy= xj_i, j=0,1,2,3
(@) = exp(a?)

= 5 L) + o)+ 21 (0) + fla) + Flas)]} = 149068

ole) = 2 1(2)

iy = ¢ {(mo) +glwa) + 20g(m) + g(s) + o))} = 0.569173

Erro da férmula dos trapézios composta (f € C?%([a, b])):

b—a

B = 1) = 1] < 5 By max 1£(2)

1
| < "
lwy — ;] < To3 Jnax | f"(z)]

1
el < "
|[wy — | < 192 ;2[%’)%] 19" ()|

max [ ["(x)] = [f"(1)] = Ge

./.Ee[ )
max | (2)] = |¢"(1)] = 24e
z€[0,1]
~ e =

lwy — 1| < g = 0.340

(c)
ly — 7lloo < condy (A) A — Allso N |lw — 0|0
e Al ol
19l 1 — = condog (A) o0 o0

1A — Al

|w — 1|0 = max{|w; — ], |ws — s} < 0.340
wy € [?I]l — |'LU1 — ?I)l‘ ,'U~]1 + \wl — 'U~]1H C]140, 158[
Wy € [U~}2 — |U}2 — U~J2‘ ,U~12 + |w2 — U~12|] C]0229, 0910[

[w]]oe = max{[wy], [ws|} > 1.40

lw = @]l

[l

< 0.243



_ 0.0 0.0 S~
A—A= =  [JA— Allw <0.143 x 1073
0.0 +—0.143
5
Al = 5
|A — Al ~ »
% <£0.115 x 10
[ Alloo
41 4 =7 140
A== = AT = —
5 [ R, 1A e =
175 ~
condy (A) = [|A]||A™ oo = o5 <195
A— Al ~
%condm(/l) <0224x102< 1
1y — 3l 19.5

0.115 x 1073 +0.243) < 4.74
e~ T 0220 x 102 (0115 X 10774 0.243)
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(a)20
Férmula de Quadratura de Gauss:
Li(f) = wof(wo) + w1 f(z1)
Li(x™) = I(z™), m=0,1,2,3
wo+w; =1(1) =4
wofﬂo—i-wlﬂﬁlzj(l’):o UJO:U)1:2
=
QUQZE% + wlﬁ = I(ZL'2) =38 —Xy = \/§ = X
wozs +wizt =I(2?) =0
L(f) =2f(—V2) +2f(V2)
(b)15

A féormula tem grau de precisao 3 pois, por construcao, integra exactamente todos

os polinémios de grau menor ou igual a 3 mas nao integra nenhum polinémio de grau 4.
Com efeito:

L(zY) =2(—V2)* + 2(v/2)* = 16 + I(z*) = —



5] f(z,y) = wsiny

(a) 10

Método de Taylor de 2% ordem (passo h):

2
= o+ b (0, 0) + o () o, )

(df)(x,y) = (g—i + fg—i) (z,y) = siny + z”siny cos y

(z0,%0) = (0, z) , f(zo,y0) =0, (df)(xo,y0) = 1

2
. n h?
Y1 = 5 5
(b)l()
Método de Runge-Kutta classico de 2% ordem (passo h):
- h 2h 2h
ND=Y% 7 {f(xmyo) +3f (900 + 50 Y0 + ?f(fo,yo))}

(20, %0) = (O, g) ) f(zo,90) =0

7T+%f %Z . 3h2h_7r h?
4 372

9125

5T 13 3273

(C)IO

Método de Adams-Moulton de 3% ordem (passo h):

U2 =11+ n [5f(x2,92) + 8f (w1, 91) — f(x0,00)]

12
~ ™ N
(IOJ yO) - (07 5) ) f(x()a yO) =0
. T h? . /1 R2 B2
(xlayl) = (h7§+7) ) f(ﬂfl,yl) = hsin (54—?) = hcos?
(22,72) = (2h,92), f(z2,792) = 2h sin s
T h? h h?
o — — 4+ — 4+ — 1 i ) o
U2 5 + 5 + B ( Oh sin o + 8h cos 2)
bW A+7r+h2+2h2 h2
=—35 —+ — + — cos —
V2T ST Ty T 2

Exame de 3.JUL.2007




