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1
oÍá ëõèåß ìå �ç ìÝèïäï Runge Kutta 4çò �Üîçò �ï ðñüâëçìá áñ÷éêÞò �éìÞòy′ = y + 2t; ü�áí t ∈ [0; 0:1]; ` = 0:1; ç èåùñç�éêÞ ëýóç åßíáé y(t) = −2 + 3et − 2têáé ç áñ÷éêÞ �éìÞ y0 éóïý�áé ìå �çí áí�ßó�ïé÷ç èåùñç�éêÞ.Õðüäåéîç: Áí y′ = f(t; y), �ü�å yi+1 = yi +

6̀
(k1 + 2k2 + 2k3 + k4), ü�áík1 = f (ti; yi) ; k2 = f (ti +

2̀
; yi +

2̀
k1) ; k3 = f (ti +

2̀
; yi +

2̀
k2) ; k4 = f (ti + `; yi + `k3) :

2
o i) Ìå �ç ìÝèïäï �ùí Gauss-Seidel íá ëõèåß �ï óýó�çìá

2x1 − x2 = 3; x1 + 2x2 = 4;ü�áí ç áñ÷éêÞ �éìÞ åßíáé: x0

1
= x0

2
= 0. Ç äéáäéêáóßá íá ó�áìá�Þóåé ó�çí 3ç åðáíÜëçøç. Ôéðáñá�çñåß�å;Èåùñç�éêÞ ëýóç: x1 = 2 êáé x2 = 1.ii) Íá õðïëïãéó�åß ìå �ï óýíèå�ï êáíüíá �ïõ �ñáðåæßïõ �ï ïëïêëÞñùìá

0:4
∫

0

dx
√
1 + x3

; ü�áí h = 0:1êáé �á áðï�åëÝóìá�á íá óõãêñéèïýí ìå �ç èåùñç�éêÞ �éìÞ 0:396 702.Õðüäåéîç: I(f) ≈ h
2
{f (x0) + 2 [f (x1) + : : :+ f (xN−1)] + f (xN )}

3
o i) Ìå �ç ìÝèïäï �ïõ Newton íá õðïëïãéó�åß ìéá ñßæá �çò åîßóùóçòf(x) = x3 − 2x2 + 4x− 8 = 0;ü�áí ç áñ÷éêÞ �éìÞ åßíáé x0 = 1:9. Ç äéáäéêáóßá íá ó�áìá�Þóåé ó�çí 3ç åðáíÜëçøç. Ôé ðáñá�çñåß�å;Èåùñç�éêÞ ëýóç: x∗ = 2.ii ¸ó�ù ç óõíÜñ�çóç f(x) = e−x:Ìå �ïí �ýðï ðáñåìâïëÞò �ïõ Newton íá õðïëïãéó�åß �ï ðïëõþíõìï ðáñåìâïëÞò ó�á óçìåßá (xi; f (xi)),ü�áí x0 = 0:5, x1 = 1:0 êáé x2 = 1:2. ÁèÞíá 10 Óåð�åìâñßïõ 2014
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