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1o (âáèìüò 3:5)

Íá ëõèåß ìå ôç ìÝèïäï Runge Kutta 4çò ôÜîçò êáé áêñßâåéá 6 äåêáäéêþí øçößùí ôï ðñüâëçìá áñ÷éêÞò
ôéìÞò

y′ = 1− y + t; üôáí t ∈ [1; 1:1]; ` = 0:1; èåùñçôéêÞ ëýóç: y(t) = t+ e−t

êáé ç áñ÷éêÞ ôéìÞ y0 éóïýôáé ìå ôçí áíôßóôïé÷ç èåùñçôéêÞ.

Õðüäåéîç: Áí y′ = f(t; y), ôüôå
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2o (âáèìüò 4)

¸óôù ôï ïëïêëÞñùìá

I =

0:4∫
0

√
1 + x2 dx: (1)

Íá õðïëïãéóôåß ôï ïëïêëÞñùìá (1):

• Ðñïóåããßæïíôáò ôçí ïëïêëçñùôÝá óõíÜñôçóç ìå ôï ðïëõþíõìï ðáñåìâïëÞò ôïõ Newton óôïõò
êüìâïõò: x0 = 0, x1 = 0:2 êáé x2 = 0:4.

• Ìå ôï óýíèåôï êáíüíá ôïõ ôñáðåæßïõ, üôáí h = 0:1.

Õðüäåéîç:

I ≈
h

2
{f (x0) + 2 [f (x1) + f (x2) + : : :+ f (xN−1)] + f (xN )}

Íá ãßíåé óýãêñéóç ôùí áðïôåëåóìÜôùí ìå ôç èåùñçôéêÞ ôéìÞ I = 0.410 424.

3o

i) Äþóôå ôïí ïñéóìü ôçò spline.

ii) Ìå ôç ìÝèïäï ôïõ Newton íá õðïëïãéóôåß ç èåôéêÞ ñßæá ôçò åîßóùóçò

f(x) = x3 − 2 = 0;

üôáí ç áñ÷éêÞ ôéìÞ åßíáé x0 = 1:2. Ç äéáäéêáóßá íá óôáìáôÞóåé óôçí 3ç åðáíÜëçøç. Ôé ðáñáôçñåßôå;
Íá ãßíåé óýãêñéóç ôïõ áðïôåëÝóìáôïò ìå ôç èåùñçôéêÞ ôéìÞ x∗ = 1.259 921.
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