1) Calcular pelo menos uma raiz real das equacdes abaixo, com € < 1072,
usando o método da Bissecao.

a. 23 —622—2+30=0

b. z +log(z) =0

c. 3z —cos(z) =0

d. z+2cos(z) =0

e. 22— 10lnz—5=0

f. 23 —e24+3=0

g 203 +22-2=0

h. senz—Inz =0

Obs. Itens a-d pag. 110 e-f pag. 117 Barroso

2) Calcular pelo menos uma raiz real das equacdes abaixo, com € < 1073,
usando o método de Newton.

a. 2z —senx+4=0

b. e —tgx =0

c. 10" +2%+2=0

d. 23 —2° - 120 =0

e. et 4 g3 =0

f. 0123 —e*4+2=0

g. 2In(3 — cosx) —3z" + bsenz =0

h. 23 =522 +2+3=0

Obs. Itens a-d pag. 131 e-f pag. 122 Barroso

3) Calcular pelo menos uma raiz real das equacdes abaixo, com € < 1073,

usando o método da Heraedo-Einear: Regula Falsl.

3

a. z° —cosxz =0

b. 2243 -3=0
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c. 32 —2-3=0

d. € +cosx—5=0

e. cosr+Inc+x=0

f.e"4+cosx—3=0

g. 23—z —-1=0

Obs. Itens a-e pag. 138 f-g pag. 137 Barroso e-g sao exemplos

4) Recomendo os Exercicios Propostos no (Barroso, pags 147-149) seguintes:
3.12.9, 3.12.10, 3.12.11, 3.12.12, 3.12.13, 3.12.14, 3.12.19, 3.12.20.



3
a) (¥ =X h(x) = 6x2 + x—-30

£(3) == g(¥) — h(X) F() > X = 65 — x+ 30
2007
9x) 100t
h(x)
N
o~ lo——"2 4 6

3 raizes localizadas:

f(~2.5) = —20.625 f(-1.5) = 14.625
f(2) = 12 ) = -6
f(4) = -6 f(6) = 24

iteracOes para raiz entre [2, 4]

+ -
[2,4]

=

__2+4

2 =3

f(3) =0 raiz=3



b) 90 :=log(x)  h(x) := —x

_ B In(x)
f(x) := g(x) — h(x) f(x) > x+ —In(lo)
P
90 | il | |
h(x) -1 _05 o5————1
e N
— 4
X
raiz localizada:
f(0.1) = -0.9 f(l)=1

iteracOes para raiz entre [0.1, 1]

+
k=0 £ e [01, 1]

£(0.55) = 0.29
-+

k=1 e e [0.1,0.55]

0.1+ 0.55
Xp= X, = 0.325
£(0.325) = -0.163

k=2 - +
e < [0.325, 0.55]

0.325 + 0.55
X, = ——

Pk 5 X, = 0.438

£(0.438) = 0.079



k=3 - +
e ¢ [0.325,0.438]

o 0.325 + 0.438 . — 0381
3 2 3

£(0.381) = —0.038

k=4 - +
e e [0.381, 0.438]

X 0.381 + 0.438 . — 0.409
4 2 4
£(0.409) = 0.021

k=5 - +
e ¢ [0.381,0.409]

e 0.381 + 0.409 . — 0.395
5 2 5

£(0.395) = —8.403 x 10 3

k=6 - +
e < [0.381,0.395]

e 0.381 + 0.395 . — 0.388
6 2 6

£(0.388) = —0.023

k=7 - +
¢ < [0.388,0.395]

. 0.388 + 0.395 . — 0.392
7 2 7

£(0.395) = —8.403 x 10 3



j=1.7 Em = |x - Xj—l|
P X; = f(xi) =

0 0.55 0.29
1 0.325 -0.163
2 0.438 0.078
3 0.381 -0.037
4 0.409 0.022
5 0.395 -8.403-10-3
6 0.388 -0.023
7 0.392 -0.016

Err. = "xxx"

Err. =
|

" "

XXX
0.225
0.113
0.056
0.028
0.014

7x10

35x 10




c) 9(x) = 3x

f(x) == g(x) = h(x)

h(x) := cos(x)

f(x) > 3-x — cos(x)

P
of
9(x)
h(x) -2 ~1 0 1
-2
— 4
X
raiz localizada:
f(0)=-1 f(1l) = 2.46
iteracOes para raiz entre [0, 1]
-+
0+1
Xq = > =05
f(0.5) = 0.622
-+
k=1 e e [0,0.5]
0.0+ 05
X, = T X, = 0.25

£(0.25) = -0.219

k=2 - +
e ¢ [0.25,0.5]

0.25 + 0.5
X, = —————
2 2

£(0.375) = 0.194

X, = 0.375



k=3 - +
e ¢ [0.25,0.375]

X, 1= M X. = 0313
3 2 3

£(0.313) = -0.012

k=4 - +
e e [0.313,0.375]

X 0.313 + 0.375 « — 0344
4 2 4
£(0.344) = 0.091

k=5 - +
e ¢ [0.313,0.344]

X_ = w X_ = 0329
5 2 5

£(0.329) = 0.041

k=6 - +
e < [0.313,0.329]

e 0.313 + 0.329 . — 0321
6 2 6

£(0.321) = 0.014

k=7 - +
e ¢ [0.313,0.321]

. 0.313 + 0.321 . — 0317
7 2 7

£(0.317) = 8.252 x 10 4



ji=1..7 Erm = |x - Xj—l|
i = X = f(xi) =

0 0.5 0.622
1 0.25 -0.219
2 0.375 0.194
3 0.313 -0.014
4 0.344 0.091
5 0.329 0.039
6 0.321 0.014
7 0.317 8.252-10-4

Err. = "xxx"

Err. =
|

" "

XXX
0.25
0.125
0.063
0.031
0.015

75x 10

4x 10




d) 9(X) = x h(x) := =2 cos(x)

f(x) := g(x) — h(x) f(x) > x + 2-cos(x)
P
L) 1

h(x) -2 ' L/l/

— 4
X
raiz localizada:
f(-1.5) = -1.359
iteracdes para raiz entre [-1.5, -0.5]
- +
k=0 e e [15,-0.5]
_ -15+-05 1
Xg = —2 Xg =~
f(-1) = 0.081
-+
k=1 e ¢ [1.5,-1]
-15+ -1
Xp = T X = -1.25
f(-1.25) = -0.619
k=2 - +
e e [1.25,-1]
-1.25+ -1
X, = T X, = -1.125

f(~1.125) = -0.263

f(~0.5) = 1.255



k=3 - +
e ¢ [1.125,-1]

-1.125 + -1
X3 = f X3 = -1.063
f(~1.063) = —0.09
k=4 - +
e e [-1.063,-1]
-1.063 + -1
X4 ::f X4:—1.031
3

f(-1.031) = -3.077 x 10

k=5 - +
e ¢ [1.031,-1]

-1.031 + -1
Xg = f Xg = -1.015

f(~1.015) = 0.04

k=6 - +
e ¢ [1.031,-1.015]

e -1.031 + -1.015 . — 1023
6 2 6

f(~1.023) = 0.019

k=7 - +
e ¢ [-1.031,-1.023]

. -1.031 + -1.023 . — 1027
7 2 7

f(-1.027) = 7.777 x 10 3



ji=1..7 Erm = |x - Xj—l|
i = X = f(xi) =

0 -1 0.081
1 -1.25 -0.619
2 -1.125 -0.263
3 -1.063 -0.089
4 -1.031 -4.435.10-3
5 -1.015 0.039
6 -1.023 0.019
7 -1.027 7.777-10-3

Err. = "xxx"

Err. =
|

" "

XXX
0.25
0.125
0.063
0.031
0.016

75x 10

4x 10




e) (9= x° =5 h(x) := 10-In(x)

f(x) := g(x) — h(x) f(x) > x2 —10-In(x) = 5

— 5\07%

raizes localizadas:
f(0.5) = 2.181
f(4) = -2.863

iteracOes para raiz entre [0.5, 1]
+ -

k=0 e ¢ [05 1]

X, = x0 =0.75

£(0.75) = -1.561

+ -

k=1 e e [0.5 0.79]

0.5+ 0.75
Xp = T X = 0.625
+ -
k=2 e e [0.625,0.75]
« oo 0625+075 e
2 2 2

+ -
k=3 e ¢ [0.625,0.688]

e 0.625 + 0.688 . — 0.656
3 2 3

+
e e [0.625,0.656]

« 0.625 + 0.656

4’ > X, = 0.641

f(1) = -4
f(5) = 3.906

£(0.625) = 0.091

£(0.688) = —0.787

£(0.656) = —0.354

£(0.641) = —0.142



+
€ €

.. 0625+ 0.641

5° 2
+

=~
1

6 € €

e 0.625 + 0.633

6" 2

+
[0.629, 0.633]

k=7 g €

0.629 + 0.633
Xy = ———————
7 2

0.75

0.625

0.688

0.656

0.641

0.633

0.629

N|jo|lo|(~|[w|IN|FRL]|O

0.631

[0.625, 0.641]

Xg = 0.633 £(0.633) = —0.026

[0.625, 0.633]

Xg = 0.629 £(0.629) = 0.032

X, = 0631 £(0.631) = 2.655 x 10 °
Err. .= |x - Xj—l| Erry = "xxx”
f(xi) = XXX
0.125
-1.561
0.091 0.063
o078 0.031
-0.361 Erri = 0.016
-0.135 75x 10"
-0.026 oo 103
0.032 x 10
2.655-10-3 2x 10




) g9 = +3  h(x) = e

£(x) = g(x) - h(x) 2

f(x)—>x3—e X3

20T
o) 19
h(x) L 1 1 1
£ 0 2 4 6
-106-
X
raizes localizadas:
f(-2) = -5.018 f(-1) = 1.865
f(0.5) = 0.407 f(1) = -3.389
iteracOes para raiz entre [0.5, 1]
+ -

k=0 e ¢ [05 1]

05+1
x0 > x0 =0.75
f(0.75) = -1.06
+ -
k=1 e ¢ [0.5, 0.75]
0.5+ 0.75
Xp = T X = 0.625 f(0.625) = —0.246
+ -
k=2

e e [0.5,0.625]

X, = 05+0625 563 £(0.563) = 0.095
2 2
+ -
k=3 e ¢ [0.563,0.625]
.. 0563+0625

=T Xg=05% £(0.594) = -0.071

+ -
K=4 . C [0563,0.594]

« 0.563 + 0.594

4T %= 0879 £(0.579) = 0.011



+
k=5 € e

.. 0579 +0504

5° 2
+

=~
1

6 € €

.. 0579 + 0587

6" 2

+
[0.579, 0.583]

k=7 g €

0.579 + 0.583
Xy = —————
7 2

0.75

0.625

0.563

0.594

0.579

0.587

0.583

N|jo|lo|(~|[w|IN|FRL]|O

0.581

[0.579, 0.594]

Xg = 0.587 £(0.587) = —0.033

[0.579, 0.587]

Xg = 0.583 £(0.583) = -0.011

X, = 0.581 £(0.581) = —1.966 x 10
Err. = |x - Xj—l| Erry = "xxx”
f(xi) = XXX
0.125
-1.06
-0.246 0.063
0.098 0.031
-0.071 Erri = 0.015
0.013 8x 10
-0.03 10
-0.011 35x 10
-1.966-10-4 2x 10




9) g =2 he)=2-x

f(x) == g(x) = h(x)

f(x) > 2-x3 + x2 -2

20T

9(x) 108
h(x) L 1 1 ]
— / 0 \ 4 6 8

-106-

X
raizes localizadas:
f(0.5) =-15 f(l)=1

iteracOes para raiz entre [0.5, 1]

- +
k=0 e e [05 1]
05+1
x0 = > x0 =0.75
+
k=1 e e [0.75 1]
0.75+1
xl = 5 xl = 0.875
- +
k=2 e e [0.75,0.875]
w oo Q75+ 0875  joa
2 2 2

- +
k=3 e < [0.813,0.875]

e 0.813 + 0.875

3 > Xy = 0.844

+
K=4  _ _ [0844,0.875]

« 0.844 + 0.875

4’ > X, = 0.859

+

k=5 e ¢ [0.844,0.859]

£(0.75) = —0.594

£(0.875) = 0.105

£(0.813) = -0.264

£(0.844) = —0.085

£(0.859) = 5.561 x 10 °



.. 0844 +0.859

. : X = 0.851 £(0.851) = —0.043
- +
=6 e e [0.851, 0.859]
0.851 + 0.859
Xgi= ————— X = 0855 £(0.855) = —0.019
2 6
- +
k=7 e e [0.855, 0.859]
0.855 + 0.859 _
X = == x = 0857 £(0.857) = -6.705 x 10 °
2 7
i:=0.7 j=1.7 Em = |x - Xj—l| Erry = "xxx”
= X; = f(xi) = XXX
0
0.125
! 0.75 -0.594
: 0.875 108 0.063
. 0.813 5267 0.031
2 0.844 -0.085 Erri = 0.015
= g':i 8.635-10-3 8x 102
6 . o2 35% 107
p 0.855 -0.019 .
0.857 -6.705-10-3 2510 °




h)

4(x) = sin(x)  h(x) := In(x)

f(x) == g(x) = h(x)

f(x) — sin(x) — In(x)

o
i+
9(%) /
h(x) -2 0 2 U 8
-1
_2
X
raizes localizadas:
f(2) = 0.216 f(3) = -0.957
iteracdes para raiz entre [0.5, 1]
+ -
2+ 3
X0= X, =25 f(2.5) = —0.318
+ -
k=1 e e [2 25
2+25
X = X, = 2.25 £(2.25) = —0.033
+ -
k=2 e e [2, 2.25]
2 +2.25
Xy= = X, = 2.125 £(2.125) = 0.097
+ -
k=3 e e [2.125,2.25]
Xy = 21251225 5188 £(2.188) = 0.033
2 3
+ -
k=4 _ C [2188 2.25]
2188 + 2.25 _
X, = S, = 2219 £(2.219) = 1.13x 10+

2



+ -

k=5 e e [2.219,2.25]

2.219 + 2.25
N s inind

5 ” X; = 2.234 f(2.234) = -0.016
+ -
=6 e e [2.219, 2.234]
2219 + 2.234 _
xg = T SSR x =226 £(2.226) = ~7.282 x 10 °
2 6
+ -
k=7 e e [2.219, 2.226]
2219 + 2.226 _
x = S EE2 = 2223 £(2.223) = ~4.109 x 10 °
2 7
i:=0.7 j=1.7 Em = |x - Xj—l| Erry = "xxx”
I = X. =
: f(xi) = XXX
0 2.5
1 : -0.318 0.25
5 2.25 -0.033 0.125
4 2.188 0.033 Err,=1 0032
2.219 -
5 1.13.10-4 0.015
6 2.234 -0.016 -3
2.226 8x 10
- -7.812:10-3 .,
2.223 3.581.103 4x 10




a) Q) = 2x + 4 h(x) := sin(x)

f(x) := g(x) — h(x) f(x) > 2:x —sin(x) + 4

/
o
9(x)
h(x) -3 _ - 0 1 2
-2
iy
X
raizes
localizada:
ocalizada f(-3) = —1.859 f(-2) = 0.909
D(x) == L F(x)
dx
D(x) = 2 — cos(x)
Xq = -2.5 NNN:: 3
i:=0.N
k)
i+1 i D(Xi)
i=0.N j=1.N+1  Ermi= |xj - Xj—1| Errg = "xxx”
.= f(x.) =
( ') XXX
'2.5 '0.402 0143
-2.357 -6.531-10-3 Err, - L,
-2.354 -2.058-10-6 2412 x 10
-2.354 -2.049-10-13 7606 x 10 '



b — e
) AU = e h(x) := tan(x)
f(x) := g(x) — h(x) f(x) > e~ tan(x)
4
o
9(x)
h(x) -3 P - 0 1 2
— 2"
1
X
raizes
localizada:
ocalizada f(1) = 1.161 f(1.5) = —9.62
D(x) == L F(x)
dx
X 2
D(X) »>e —tan(x) -1
Xq = 1 Ni=7
i=0..N
L f(xi)
i+1 7 i
D(Xi)
i=0.N j=1.N+1  Ermi= |xj - Xj—1| Erry = "Xxx
= f(x.) =
( ') XXX
1 1.161 1641
2.641 14.58 L 145
1.497 -8.973 0.051
1.446 -3.717 Err. — 0'062
| .
1.384 -1.302 0,052
1.332 -0.32 0'023
1.309 -0.034 '
1.306 -4.755.10-4 2982 x 10" °




c) 409:=10° h(X) = - - 2

£(3) = g(9 - h(¥) ) o> X + 105+ 2

i
|

ho -3 P \Kﬁo 1 2
_4\

X
raizes
localizada:
ocalizada f(~2) = —5.99 f(-1) = 1.1
D = L5
dx
2 X
D(X) — 3-Xx + 10™-In(10)
Xq = -1 NNN:: 3
i=0.N
L f(xi)
i+1 i
D(Xi)
i:=0.N j=1.N+1  Ermi= |xj - Xj—1| Errg = "xxx”
= f(xi) =
-1 1.1
-1.341 -0.363 o
XXX
-1.274 -0.017 0341
-1.271 -4.125-10-5 Err. =
i 0.066

3.349 x 10 °



3
d) A = x h(x) = x? + 12x

£(x) == g(x) - h(x) f(X) > X° - X% - 12:x

9(x)
h(x)

raizes X

localizadas:

ocalizadas £(3) = _18 £(5) = 40
D(x) == L F(x)

dx
2
D(X) » 3:x —2:x-12
X0 =5 NNN:: 3
i=0..N
L f(xi)
i+1 i
D(Xi)
i=0.N j=1.N+1 Err.::|x.—x. | Err
J J -1
5 40 XXX
4.245 7.544 0.755
4.021 0.581 B =1 05
4 4.606-10-3 0.02




e) 9(x) = ¢°0s(¥) h(x) := x — x
f(x) := g(x) - h(x) f(x) > e _x 1 5®
4
Al
9(4) T~
h(x) -2 -1 0 1 2
— 2‘-
iy
X
raiz localizada:
f(~1.5) = —0.802 f(-1) = 1.717
D(x) == L F(x)
dx
D(x) — 3~x2 - ecos(x)-sin(x) -1
X0 =2 N 3
MV
i=0..N
L f(xi)
i+1 7 i
D(xi>
i=0.N j=1.N+1  Ermi= |xj - Xj—1| Errg = "xxx”
- -5.34 .
154 -1.078 0.46
x = | -1.389 fy=| 009 Er—| 0151
~1373 8491 x 10~ 4 0.015
-1.373 7693 x 10~ 8 1451 x 10~ 4




f) 909 = 0%+ 2 00 o &2
£(x) == g(x) - h(x) f(x) > 0.1x° — e X 4 2
8- [}
6 II'I
g(x) 4 ,'I
h(x) —
3 -2 -1 o 1
_ 2"
X

raizes

localizadas:

ocalizadas £(0) = 1 f(1) = —5.289

£(=3) = —0.702 f(=2) = 1.182
D(x) == L F(x)
dx
D(x) — 0.3:x% — 2.¢2X
X0 =05 NNN:: 3
i=0..N
L f(xi)
i+1 i
D(Xi)
i=0.N j=1.N+1 Err.::|x.—x. | Err
i T N

0.5 -0.706 XXX
0.368 -0.084 0.132
0.348 -1.658-10°3 Emi=1 o002

_ .10-7 _

0.348 6.792-10 17 10

- e

4



g) 9(x) := 2In(3 — cos(x)) h(x) = 35X _ 5 sin(x)

f(x) := g(x) — h(x) f(x) > 2:In(3 — cos(x)) + 5-sin(x) — 3.x"

g9(x)
h(x) -2 ~1 0 >~~—1" 2
e ot
s
X
raizes
localizada:
ocalizada £(0) = —1.614 £(1) = 3.007
f(1.5) = 1.626 £(2) = —4.996
D(x) == L F(x)
dx
D(x) — 5-cos(x) — 3xx 2(5%()()3 ~ 3.x%In(x)
cos(x) —
Xq = 0.5 NNN:: 3
i=0.N
k)
i+1 i D(Xi)

i:=0.N j=1.N+1 Bﬁ:|ﬁ—x_

J 1| Erry == "XxX



0.5

0.075

1.781

0.154

-0.708

0.166

-0.087

-1.195-10-3

XXX
0.425
0.079
0.012

Err. =
|



3
h) A = X h(x) := 5x2—x—3
3 2
f(x) := g(x) — h(x) f(x) > x =5x +x+3
151 Il-
10t /
9(x) /!
h(x) 3
= 7 !
-1 >~ jo .71 2
_5-
X
raizes
localizadas:
ocalizadas f1)= 4 £0) = 3
f(0) =3 f(1)=0
D(x) == L F(x)
dx
2
D(X) > 3:x —10-x+ 1
Xq = -0.5 N=4
i:=0.N
L f(xi)
i+l i
D(Xi)
i=0.N j=1.N+1  Ermi= |xj—xj_1| Erry:
= f(x.) =
( ') XXX
0.5 1.125 0.167
-0.667 -0.185 0.001
20.646 -2.955.10-3 Brr; = )
-0.646 -7.979-107 3.391x 10
-0.646 -5.79-10-14 9.163 x 10

= "yxx"

4

8




a) 9(X) = x3 h(x) := cos(x)

f(x) := g(x) — h(x) f(x) > x3 — cos(x)
of
N 7 - 0 1 2
—Ir
X

raizes localizadas:

£(0.5) = -0.753 f(1) = 0.46

iteracOes para raiz entre [0.5, 1]
- +

k=0 e e [05 1] a:=05 b:=1

X ::M X = 0.81
0 f(b) — f(a) 0

£(0.81) = -0.158

- +

k=1 e ¢ [081, 1] a:= 081 he=1
N LA C) Rl {C RN P £(0.859) = -0.019

'ty -fa 1
- +
k=2 e e [0859 1] a:= 0.859 b=1
MA MA
NP L) Rl {C RN £(0.865) = ~1.425 x 107 °
20 f(b)-fa 2
- +
k=3 e e [0.865,1] 3= 0.865 bi=1
a-f(b) — b-f(a) 3

X, = —————= x_=0.865 £(0.865) = —1.425 x 10
37 f(b)-fa 3

root(f(x),x,0,1) = 0.865



0.81

0.859

WIN|F|O

0.865

0.865

-0.157

-0.021

-2.336-10-3

-1.706-10-4

Err

= XXX

6.084 x 10

7.205 x 10

3

4



b) g9 = X h(x) = 3 — X

£(x) == g(x) - h(x) f(x) > e X4 x% - 3

— 2 -1 0 1 2
_2"

raizes localizadas:

f(0) =-2 f(0.5) = 1.732
f(-2) = 1.002 f(-1) =-1.95
iteracOes para raiz entre [0, 0.5]
- +
k=0 e e [0, 05] a=0 b:=05
VIR L) Rl {C NP £(0.268) = —0.694

0" f(b) - f(a) 0

- +
k=1 e e [0.268, 0.5] a:=0.268 b:=05
x = 20 Zbf@ o, £(0.334) = -0.165
o) -fa) L
- +
k=2 € e [0.334, 0.5] a:= 0.334 b:=05
MA MA
NI L) Rl {C) RN £(0.348) = -0.038
20 f(b)-f(a 2
- +
k=3 e ¢ [0.348,0.5] 3= 0348 hi=05

xym SO ZDA@ g g5 £(0.351) = —0.011

37 f(b) - f(a)

+
k=4 e e [0.351,0.5] a:=0.351 bi=105
« - &f(b) - bf(a) X, - 0352 £(0.351) = 0,011

47 f(b) - f(a)



0.268

0.334

0.348

0.351

AlWIN|[FR]|O

0.352

root(f(x),x,0,1) = 0.352

-0.694

-0.162

-0.034

-7.842-10-3

-2.15-10-3

Err0 = "XXX"
"XxX"
0.066
Err. — 0.014
: ~3
2.874 x 10
6.109 x 10 *




c) g0 =3x" () =x+3

£(x) == g(x) — h(X) f(x) > 3x = x - 3

X
raizes localizadas:
f(-1) =1 f(0) = -3
f(1) = -1 f(1.5) = 10.688
iteracOes para raiz entre [1, 1.5]
- +
k=0 e e [1, 15] a=1 b:=15
VIR LA C) Rl {C) RN £(1.043) = —0.493
0 f(b) — f(a) 0
- +
k=1 e e [1043, 15]  a.=1043 Bu=15
N LA C) Rl {C RV £(1.063) = —0.233
1 f(b) - f(a) !
- +
k=2 e e [1.063 15] a:= 1.063 b:=15
M M

x = 2O =bT@ ) £(1.072) = -0.11
2" f(b)-f(a) 2
- +
k=3 e e [1.072,15] 3= 1072 hi=15

x, = 200 = bT@ 76 £(1.076) = —0.055
3 f(b) - f(a) 3

- +
e e [1.076,1.5] a:= 1076 b= 15
af(b) - b-f(a)

X, = x, =1.078 £(1.078) = —0.027
4 f(b) — f(a) 4 ( )



+

k=5
e e [1.078,1.5] a:= 1078 b=15
£(b) — b-f
Gl G R 2 £(1.078) = —0.027
5 f(b) — f(a) 5
i=0.5 j=1.5 Emr = |x - Xj—1| Erry = "xxx”
I'= Xi = f(xi) = X"
2 1.043 e 0.02
1.063 - _
2 o3 -0.231 9.163 x 10 °
3 - -0.106 Err, = -3
1.076 e i~ | 4.061 x 10
4 -U.
s 1.078 -0.024 1792 x 107 °
1.079
-0.012 8.933x 104

root(f(x),x,1,1.5) = 1.08




d) 9(X) = e h(x) := 5 — cos(x)

f(x) := g(x) — h(x) f(x) - cos(x) + -5

raizes localizadas:

f(1) = -1.741 f(2) = 1.973

iteracdes para raiz entre [1, 2]
- +

k=0 e e [1, 2] a=1 b:=2

NP C) Rl ) RNPY £(1.469) = —0.553
0 f(b) — f(a) 0

- +
k=1 e e [1.469, 2] a:= 1469 h=2
N LA C) Rl {C RV £(1.585) = -0.135
1" fo)-fa 1
- +
k=2 e e [1585 2] a:= 1.585 b:=2
MA MA

NP L) Rl (G VPSP £(1.612) = —0.028
2 f(b) — f(a) 2

- +
k=3 e ¢ [16122] a:= 1612 b= 2
g, = 20 -bf@ g, £(1.617) = -8.233 x 10 °
37 f(b)-fa) 3
- +
k=4 ¢ e [L617.2] a:= 1617 b= 2
af(b) - b-f(a) 4

X, = X, = 1.619 f(1.619) = —1.453 x 10
4 f(b) — f(a) 4 ( )



+

e ¢ [1.619, 2] a:= 1619
._ af(b) - b-fa) < = 1619
57 f(b) - f(a) 5
=0.5 =1.5 Err. .= [x. = x.
' . ] |XJ XJ—1|

0

n 1.469 oA

5 1.585 -0.134

- 1.612 .03

2 1.617 -6.216-10-3

5 1.619 -1.798-10-3
1.619 -3.168-10-5

root(f(x),x,1,2) = 1.619

=2

b:
A

£(1.619) = -1.453 x 10 4

Err0 = "XXX

XXX
0.116
0.026

Erri = 3

5937 x 10

1,002 x 10~ °

4363 x 10 4




e) 9(X) = In(x) h(x) := —x — cos(x)

f(x) := g(x) — h(x) f(x) > x + cos(x) + In(x)
101
90 5
h(x)
T R
?( 1 P 3
X

raizes localizadas:

£(0.1) = -1.208 f(1) = 1.54

iteracOes para raiz entre [0.1, 1]
- +

k=0 e e [01, 1] a:=0.1 b:=1

x oo &0 ZDT@ 406 £(0.496) = 0.674
0 f(b) — f(a) 0

- +
k=1 e ¢ [0.1, 0.496] 2= 01 b= 0496
x = 20 Zbf@ o, £(0.354) = 0.254
1 f(b) — f(a) 1
- +

k=2 € e [01, 0354] a:=0.1 b := 0.354
MA M

« o afb) —bf@ o £(0.31) = 0.091
2" f(b)-f(a) 2
- +
k=3 e e [0.1,031] 2= 01 b= 031
x, = 2O =@ ogs £(0.295) = 0.031
8" f(b)-fa) 3
- +

k=4 e e [0.1, 0.295] a=01 D:=0.295

_ af(b) - b-f(a) _ _
T X, = 0.29 £(0.29) = 0.01



+

=5 ¢ ¢ 01,020 a=01
o . &f(d) — bf(@) « = 0.288
57 f(b) - f(a) 5
k=6 -
- € € [01, 0.288 ] A{;{V\;: 0.1
o . &f(d) — bf(@) « = 0.288
57 f(b) - f(a) 5
i=0.5 j=1.5 Emr = |x—xj_1|
0 0.496 0673
! 0.354 0'254
- 031 0.091
3 0.295 0032
4 0.29 0011
5 .
0.288 7.041-10-4

root(f(x),x,0.1,1) = 0.288

b:=0.29
M

£(0.288) = 2.019 x 10 3

b := 0.288
M

£(0.288) = 2.019 x 10 3

Err0 = XXX

XXX
0.141
0.044

Err, = 0.015

243x 10

5.145 x 10

3

3




f) FOEES h(x) := 3 — cos(x)

f(x) := g(x) — h(x) f(x) - cos(x) + -3
10r
90 5
h(x)
0 1 5 3
X

raizes localizadas:

£(0.5) = -0.474 f(1) = 0.259

iteracdes para raiz entre [0.5, 1]
- +

k=0 e e [05, 1] a:=05 b:=1

VIR LA C) Rl {C) NP £(0.823) = —0.043
0 f(b) — f(a) 0

- +
k=1 e e [0823, 1] a:=0.823 bi=1
X, = af(b) ~ b-f(a) x, = 0.848 £(0.848) = —3.543 x 10 3
o) -fa) L
- +
k=2 e e [0848,1] a:= 0.848 b=1
M M
g, = 200 Zbf@ g £(0.85) = —3.7x 10
20 f(b)-f(a 2
- +
k=3 e e [0.85, 1] 3= 085 bi=1
a-f(b) - b-f(a) 4

X, = ——————" x_=0.85 £(0.85) = -3.7x 10
3 f(b) — f(a) 3 (085)



i:=0.3 j=1.3 Em = |x - Xj—l| Erry = "xxx”
i = X, =

- i f(xi) = oo

) 8:22 0.042 0.025
: - .10-3 Err. = -

> — 3.445.10 i~ | 1002 103

3 i -2.831-104 ,
0.85 5 954.105 1.596 x 10

root(f(x),x,0.1,1) = 0.85



9)  g=x>  h=x+1

£(x) == g(x) - h(x) f(X) > X0 - x - 1
101
9 5
h(x)
0 1 P 3
X

raizes localizadas:

f(1) = -1 f(2) =5

iteracdes para raiz entre [1, 2]
- +

k=0 e e [1, 2] a=1 b:=2

x = b -bf@ e £(1.167) = -0.578
0 f(b) — f(a) 0

- +
k=1 e e [1.167, 2] a:= 1167 h=2
N LA C) Rl {C) RV P £(1.253) = -0.286
1" fo)-fa 1
- +
k=2 e e [1253 2] a:= 1.253 b:=2
MA MA

NI L) Rl {C NP £(1.203) = —0.131
2 f(b) — f(a) 2

- +
k=3 e e [1.293 2] a:= 1293 b= 2
g, = 20 -bf@ gy £(1.311) = —0.058
37 f(b)-fa) 3
- +
k=4 e e [1311, 2] .- 1311 =2

af(b) - bf(a)

= x, = 1319 £(1.319) = —0.024
4 f(b) — f(a) 4 ( )



- +

k=5 € € [1319, 2 ] A%/\:: 1.319
X = M x_ = 1.322
5 f(b) — f(a) 5
- +
k=6 € € [1322, 2 ] A%/\:: 1.322
L et -bf@
67 f(b) - f(a) 6
- +
k=7 € € [1324, 2 ] A%/\:: 1.324
et -bf@
7" f(b) - f(a) o
i:=0.7 j=1.7  Empi= |Xj_Xj—l|
I'= X; = f(xi) =

0 1.167 0570
! 1.253 0285
2 1.293 013
3 1.311 0.057
4 1.319 0,005
5 1.322 01

6 = .
. 1.324 -4.915.10°3
1.324 11.298.10-3

root(f(x),x,1,2) = 1.325

Err

b:
A

f(1.324) = -3.06 x 10

f(1.324) = -3.06 x 10

= XXX

Err. =
|

£(1.322) = -0.012

=2

3

=2

b:
A

3

XXX
0.087
0.04
0.018

7.777 x 10 3

3.42x 107 °

1277 x 107 °

8.493 x 10 4
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