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1o Exercício de Cálculo Numérico ( 05 / 05 / 2009 )

GABARITO (Simplificado)

1o )  a)  Como temos  F ( 10, 3, - 9, 9 ),  

x  ( [ - 9,99 x 10  9 ;  - 1,00 x 10 – 9 ] ( { 0 } ( [  1,00 x 10 – 9 ; 9,99 x 10  9] .

b)  Menor gap  10 - 9 – 3 + 1  = 10 – 11 .

Maior gap   10 9 – 3 + 1  = 10 7 .

c)  Para   a  =  3, 40 x 10 – 1    e    b = 3, 39 x 10 – 1, temos

S 1 = ( a  -  b ) 2  =  1, 00 x 10 – 6 .

S 2 = a 2 – 2ab + b 2  =  1, 16 x 10 – 1 - 2, 31 x 10 – 1 + 1, 15 x 10 – 1 = 0,00 x 10 – 9 .
2o )  A partir do gráfico, conclui-se que a raiz pedida deve estar no intervalo I = [1,8 ; 1,9] . Analiticamente, Teo. Bolzano:

a) A função é contínua em I ;  b) f (1,8) x f (1,9) = - 0,092  x 0,146 < 0 .  Por outro lado,

c) f ’ (x) =  [2 x / (x 2- 1 )] +  2e 1 - x   >  0 , x ( I .

Usando o método de Newton com   x 0 =  1,85 ,  temos:

	n
	x n +1
	│x n + 1 - x n │
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	1
	1,8374
	0,0126
	

	2
	1,8375
	7,81E-05
	


3o )  No caso     P ( x )  =  a x 2  +  b x  + c   tem a forma geral       P ( x )  =  a ( x – 1 )( x – 3 ). Usando o método dos mínimos quadrados  ( MMQ ) com    go ( x )  =  x 2  -  4 x  +  3,  temos
	xi
	f(xi)
	go
	go2
	f(xi) go

	-1
	-4
	8
	64
	- 32

	0
	-1.5
	3
	9
	- 4.5

	2
	0.5
	-1
	1
	- 0.5

	3
	0
	0
	0
	0

	
	
	(
	74
	- 37


Daí o “sistema” normal:

74  a  =  - 37

Então

a =  - 1/2  ;   portanto   P ( x )  = - 0,5 x 2  +  2 x  - 1,5 .
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		-2.2778924804		1.902458849		-4.1803513294

		-1.5606477483		1.8096748361		-3.3703225843

		-1.1316521427		1.7214159529		-2.8530680956

		-0.8209805521		1.6374615062		-2.4584420582

		-0.5753641449		1.5576015661		-2.132965711

		-0.3710636814		1.4816364414		-1.8527001228

		-0.1954067963		1.4093761794		-1.6047829758

		-0.0408219945		1.3406400921		-1.3814620866

		0.0975803283		1.2752563032		-1.1776759749

		0.2231435513		1.2130613194		-0.9899177681

		0.3382563584		1.1538996208		-0.8156432623

		0.4446858213		1.0976232722		-0.6529374509

		0.5437767239		1.0440915535		-0.5003148296

		0.6365768291		0.9931706076		-0.3565937785

		0.7239188392		0.9447331055		-0.2208142663

		0.8064758659		0.8986579282		-0.0921820624

		0.8848000648		0.8548298639		0.0299702009

		0.9593502213		0.8131393195		0.1462109019

		1.030511876		0.7734820469		0.2570298291

		1.0986122887		0.7357588823		0.3628534063

		1.1639317548		0.6998754982		0.4640562566

		1.2267122913		0.6657421674		0.5609701239

		1.2871643952		0.6332735388		0.6538908565

		1.3454723666		0.6023884238		0.7430839428

		1.4017985477		0.5730095937		0.8287889539

		1.4562867329		0.5450635861		0.9112231469

		1.5090649383		0.5184805213		0.990584417

		1.5602476682		0.4931939279		1.0670537404

		1.6099377875		0.4691405762		1.1407972113

		1.6582280766		0.4462603203		1.2119677563
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		2 questão

		x		ln ( x^2 - 1 )		2e^( 1 - x )		ln( x^2 - 1 ) - 2e^( 1 - x )		f ' > 0

		1.05		-2.278		1.902		-4.180		22.39

		1.10		-1.561		1.810		-3.370		12.29

		1.15		-1.132		1.721		-2.853		8.85

		1.20		-0.821		1.637		-2.458		7.09

		1.25		-0.575		1.558		-2.133		6.00

		1.30		-0.371		1.482		-1.853		5.25

		1.35		-0.195		1.409		-1.605		4.69

		1.40		-0.041		1.341		-1.381		4.26

		1.45		0.098		1.275		-1.178		3.91

		1.50		0.223		1.213		-0.990		3.61

		1.55		0.338		1.154		-0.816		3.36

		1.60		0.445		1.098		-0.653		3.15

		1.65		0.544		1.044		-0.500		2.96

		1.70		0.637		0.993		-0.357		2.79

		1.75		0.724		0.945		-0.221		2.64

		1.80		0.806		0.899		-0.092		2.51

		1.85		0.885		0.855		0.030		2.38				i		x i		x i + 1

		1.90		0.959		0.813		0.146		2.27				0		1.85000		1.83742		0.01258101

		1.95		1.031		0.773		0.257		2.17				1		1.83742		1.83750		0.0000780769

		2.00		1.099		0.736		0.363		2.07				2		1.83750		1.83750		0.0000000031

		2.05		1.164		0.700		0.464		1.98				3		1.83750		1.83750		0

		2.10		1.227		0.666		0.561		1.90				4		1.83750		1.83750		0

		2.15		1.287		0.633		0.654		1.82

		2.20		1.345		0.602		0.743		1.75

		2.25		1.402		0.573		0.829		1.68

		2.30		1.456		0.545		0.911		1.62

		2.35		1.509		0.518		0.991		1.56

		2.40		1.560		0.493		1.067		1.50

		2.45		1.610		0.469		1.141		1.45

		2.50		1.658		0.446		1.212		1.40

		3 questão

				xi		f(xi)		go		go^2		f(xi) go

				-1		-4		8		64		-32

				0		-1.5		3		9		-4.5

				2		0.5		-1		1		-0.5

				3		0		0		0		0

										74		-37

								a =		-0.5
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