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1
oÍá ëõèåß ìå �ç ìÝèïäï Runge Kutta 4çò �Üîçò �ï ðñüâëçìá áñ÷éêÞò �éìÞòy′ = 1 +

yt ; ü�áí t ∈ [0:4; 0:5]; �ï âÞìá ` = 0:1; ç èåùñç�éêÞ ëýóç åßíáé y(t) = 2t+ t ln têáé ç áñ÷éêÞ �éìÞ y0 éóïý�áé ìå �çí áí�ßó�ïé÷ç èåùñç�éêÞ. Íá ãßíåé óýãêñéóç �ïõ áðï�åëÝóìá�ïò ìå �çíáí�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
o̧ó�ù ç óõíÜñ�çóç f(x) = e−x2 :Ìå �ïí �ýðï ðáñåìâïëÞò �ïõ Newton íá õðïëïãéó�åß �ï ðïëõþíõìï P (x) ðïõ äéÝñ÷å�áé áðü �á óçìåßá

(xi; f (xi)), ü�áí x0 = 0, x1 = 0:3 êáé x2 = 0:6. Ó�ç óõíÝ÷åéá íá ãßíåé ðñïóÝããéóç �ïõ ïëïêëçñþìá�ïò
0:6
∫

0

f(x) dxìå �ï ðïëõþíõìï P (x) êáé �ï óýíèå�ï êáíüíá �ïõ Simpson, ü�áí h = 0:1. Ôá áðï�åëÝóìá�á íá óõãêñéèïýíìå �ç èåùñç�éêÞ �éìÞ 0.535 154.Õðüäåéîç: SimpsonI(f) ≈
h
3
{f (x0) + 4 [f (x1) + f (x3) + : : :+ f (x2N−1)] + 2 [f (x2) + f (x4) + : : :+ f (x2N−2)] + f (x2N )}

3
o i) Äþó�å �ïõò ïñéóìïýò �çò spline êáé �çò öõóéêÞò spline. Äéêáéïëïãåßó�å ãéá�ß ìéá êõâéêÞ öõóéêÞspline ðñÝðåé íá åßíáé 1ïõ âáèìïý ó�á Üêñá äéáó�Þìá�á.ii) Ìå �ç ìÝèïäï �ïõ Jaobi êáé �ùí Gauss-Seidel íá ëõèåß �ï óýó�çìá

4x1 + x2 + x3 = 5x1 − 7x2 + 2x3 = 12x1 + x2 + 4x3 = 8;ü�áí ç áñ÷éêÞ �éìÞ åßíáé x0
1 = x0

2 = x0
3 = 0. Ç äéáäéêáóßá íá ó�áìá�Þóåé ó�çí 1ç åðáíÜëçøç.Åîå�Üó�å áí ïé ìÝèïäïé óõãêëßíïõí êáé äéêáéïëïãåßó�å �çí áðÜí�çóÞ óáò.Èåùñç�éêÞ ëýóç: x1 = 1; x2 = −1 êáé x3 = 2. ÁèÞíá 16 Öåâñïõáñßïõ 2015Á. ÌðñÜ�óïò
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1
oÍá ëõèåß ìå �ç ìÝèïäï �ïõ Newton ç åîßóùóçx3

− 2x2
− 5x+ 6 = 0; ü�áí x0 = 1:2:Ç äéáäéêáóßá íá ó�áìá�Þóåé ó�ç 3ç åðáíÜëçøç.

2
oÍá õðïëïãéó�åß ìå �ï óýíèå�ï êáíüíá �ùí 3=8 �ïõ Simpson �ï ïëïêëÞñùìá

0:9
∫

0

√

1 + x4 dx; ü�áí h = 0:1êáé �ï áðï�Ýëåóìá íá óõãêñéèåß ìå �ç èåùñç�éêÞ �éìÞ 0.954 609.Õðüäåéîç: I(f) ≈
3h
8

{f (x0) + 3 [f (x1) + f (x4) + : : :+ f (x3N−2)] + 3 [f (x2) + f (x5) + : : :+ f (x3N−1)]

+2 [f (x3) + f (x6) + : : :+ f (x3N−3)] + f (x3N )}

3
oÍá ëõèåß ìå �ç ìÝèïäï �ïõ Taylor �Üîçò � = 2 �ï ðñüâëçìá áñ÷éêÞò �éìÞòy′ = −y + t2 + 1; ü�áí t ∈ [1; 1:1]; �ï âÞìá ` = 0:1;ç èåùñç�éêÞ ëýóç åßíáé y(t) = 2e−t + t2 − 2t+ 3êáé ç áñ÷éêÞ �éìÞ y0 éóïý�áé ìå �çí áí�ßó�ïé÷ç èåùñç�éêÞ. Íá ãßíåé óýãêñéóç �ïõ áðï�åëÝóìá�ïò ìå �çíáí�ßó�ïé÷ç èåùñç�éêÞ.Õðüäåéîç: Áí y′ = f(t; y), �ü�å yi+1 = yi + ` f (ti; yi) + `2

2
f ′ (ti; yi). ÁèÞíá 16 Öåâñïõáñßïõ 2015

Á. ÌðñÜ�óïò


