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Problema:  y” – y’ – 2y = 300 – 200x

y(0) = 6

y(1) = 2

Solução Numérica:  y’ = 
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y” – y’ – 2y = 300 – 200x  ( 
[image: image5.wmf]2

2

as

yyy

d

-+

 – 
[image: image6.wmf]s

yy

d

-

 – 2y = 300 – 200x

Com d = 0,1 (dividindo o intervalo entre x = 0 e x = 1 em 10 partes):
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ou

100(ya – 2y – ys) – 10(ys – y) – 2 y = 300 – 200x

ou ainda

100ya – 192y + 90 ys  = 300 – 200x

Fazendo x assumir is valores 0,1,  0,2,  0,3,..., 0,9, obtemos:

100(6) – 192y1 + 90 y2  = 300 – 200(0,1) ( – 192y1 + 90 y2  = 280 – 600 = - 320  

100 y1 – 192y2 + 90 y3  = 300 – 200(0,2) = 260

100 y2 – 192y3 + 90 y4  = 300 – 200(0,3) = 240

...

...

100 y7 – 192y8 + 90 y9  = 300 – 200(0,8) = 140

100 y8 – 192y9 + 90 (2)  = 300 – 200(0,9) ( 100y8 – 192y9 = 120 – 180  = - 60  

	y1
	y2
	y3
	y4
	y5
	y6
	y7
	y8
	y9
	

	-192
	90
	0
	0
	0
	0
	0
	0
	0
	-320

	100
	-192
	90
	0
	0
	0
	0
	0
	0
	260

	0
	100
	-192
	90
	0
	0
	0
	0
	0
	240

	0
	0
	100
	-192
	90
	0
	0
	0
	0
	220

	0
	0
	0
	100
	-192
	90
	0
	0
	0
	200

	0
	0
	0
	0
	100
	-192
	90
	0
	0
	180

	0
	0
	0
	0
	0
	100
	-192
	90
	0
	160

	0
	0
	0
	0
	0
	0
	100
	-192
	90
	140

	0
	0
	0
	0
	0
	0
	0
	100
	-192
	-60


Fazendo yk = Ak - 
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, basta achar y9 e os valores A1, A2, A3,..., A8 e B1, B2, B3,..., B8, para podermos obter os demais valores y8, y7, y6,..., y1.

Partimos do sistema:

– 192y1 + 90 y2  =  - 320  

100 y1 – 192y2 + 90 y3  = 260

100 y2 – 192y3 + 90 y4  = 240

...

100yk-1 – 192yk + 90 yk+1  = 300 – 20k

...

100 y7 – 192y8 + 90 y9  140

100y8 – 192y9 = - 60  

Na primeira equação: – 192y1 + 90 y2  =  - 320  ( y1 =  
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tiramos que A1 = 
[image: image11.wmf]320

192

 e que B1 = 
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Subtituindo yk-1 = Ak-1 - 
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, na equação genérica  100yk-1 – 192yk + 90 yk+1  = 300 – 20k,

obtemos: 100 (Ak-1 - 
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) – 192yk + 90 yk+1  = 300 – 20k,

que resulta em: (
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-192) yk = 300 – 20k -100 Ak-1 – 90 yk+1,

ou seja: yk = 
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de onde tiramos que Ak = 
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e que Bk = 
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Agora, fica útil definirmos outra seqüência C1, C2, C3,... C8, por

Ck = 
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e que Bk = 
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Finalmente, na última equação: 100y8 – 192y9 = - 60 ,

substituindo y8 = A8 - 
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, temos:  100 (A8 - 
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ou seja: (
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Confira no Excel e no Maple
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