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ii) ¸óôù ôï ðñüâëçìá áñ÷éêÞò y′ = f(t; y); üôáí t ∈ [a; b] ìå y0 = y(a). Èåùñþíôáò üôé ôï
[a; b ] Ý÷åé õðïäéáéñåèåß óå N ôï ðëÞèïò ßóá õðïäéáóôÞìáôá ðëÜôïõò `, íá ãñáöåß ç ëýóç ôïõ ðáñáðÜíù
ðñïâëÞìáôïò ìå ôç ìÝèïäï ôïõ Euler, áíôßóôïé÷á ôïõ Taylor ôÜîçò 2.

ii) Íá ëõèåß ìå ôç ìÝèïäï Runge-Kutta 3çò ôÜîçò ôï ðñüâëçìá áñ÷éêÞò ôéìÞò

y′ = y − t2 + 1; üôáí t ∈ [0; 0:1]; ` = 0:1; èåùñçôéêÞ ëýóç y(t) = (t+ 1)2 − 1

2
et;

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

Õðüäåéîç: Áí y′ = f(t; y), ôüôå yi+1 = yi +
`

6
(k1 + 4k2 + k3), üôáí

k1 = f (ti; yi) ; k2 = f

(
ti +

`

2
; yi +

`

2
k1

)
; k3 = f (ti + `; yi − `k1 + 2`k2) :
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i) Äþóôå ôïí ïñéóìü ôçò spline. Áéôéïëïãåßóôå ãéáôß ç ðñïóÝããéóç ìå spline ðñÝðåé íá åßíáé ôïõëÜ÷éóôïí
êõâéêÞ. Óôç óõíÝ÷åéá äåßîôå üôé ç óõíÜñôçóç

s(x) = −x− 3x2 + 2(x− 1)3+; üôáí x ∈ [−1; 2]

ïñßæåé ìéá spline.

ii) Ìå ôï óýíèåôï êáíüíá ôïõ ôñáðåæßïõ êáé ôïõ Simpson íá õðïëïãéóôåß ôï ïëïêëÞñùìá

0:6∫
0

√
1 + x2 dx; üôáí h = 0:1

êáé ôá áðïôåëÝóìáôá íá óõãêñéèïýí ìå ôç èåùñçôéêÞ ôéìÞ 0:634 2696.
Õðüäåéîç: Óýíèåôïò ôñáðåæßïõ: I(f) ≈ h

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

I(f) ≈
h

3
{f (x0) + 4 [f (x1) + f (x3) + : : :+ f (x2N−1)] + 2 [f (x2) + f (x4) + : : :+ f (x2N−2)] +f (x2N )}
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i) ÅîåôÜóôå áí ôï èåþñçìá ðïõ åîáóöáëßæåé ôç óýãêëéóç ôçò ìåèüäïõ ôùí Gauss-Seidel ãéá ôç ëýóç
ãñáììéêþí óõóôçìÜôùí, åöáñìüæåôáé óôçí ðåñßðôùóç ôïõ óõóôÞìáôïò

x1 + 3x2 − x3 = 5; 3x1 − x2 = 5; x2 + 2x3 = 1: (1)

Óôç óõíÝ÷åéá åöáñìüóôå ôçí ðáñáðÜíù ìÝèïäï óôç ëýóç ôïõ óõóôÞìáôïò (1) äõï öïñÝò.

ii) Íá ãñáöåß ôï óýóôçìá õðïëïãéóìïý ôùí óõíôåëåóôþí ôïõ ðïëõùíýìïõ 2ïõ âáèìïý, ðïõ ðñïóåããßæåé
ìå ôç ìÝèïäï ôùí åëÜ÷éóôùí ôåôñáãþíùí ôá óçìåßá: (−1; 0), (0; 1), (1; 2) êáé (2; 1:5).
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Íá ëõèåß ìå ôç ìÝèïäï ôïõ Newton ç åîßóùóç

x3 − 2x2 + x− 2 = 0; üôáí x0 = 1:8:

Ç äéáäéêáóßá íá óôáìáôÞóåé óôç 4ç åðáíÜëçøç.
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Íá õðïëïãéóôåß ìå ôï óýíèåôï êáíüíá ôïõ ôñáðåæßïõ êáé ôùí 3=8 ôïõ Simpson ôï ïëïêëÞñùìá

0:6∫
0

dx√
1 + x2

; üôáí h = 0:1

êáé ôá áðïôåëÝóìáôá íá óõãêñéèïýí ìå ôç èåùñçôéêÞ ôéìÞ 0:568 825.
Õðüäåéîç: Ôñáðåæßïõ: I(f) ≈ h

2
{f (x0) + 2 [f (x1) + : : :+ f (xN−1)] + f (xN )} êáé 3=8 ôïõ Simpson:

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 )} :
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Íá ëõèåß ìå ôç ìÝèïäï ôïõ Euler ôï ðñüâëçìá áñ÷éêÞò ôéìÞò

y′ = y − t2 + 1; üôáí t ∈ [0; 0:2]; ` = 0:1; èåùñçôéêÞ ëýóç y(t) = (t+ 1)2 − 1

2
et;

üôáí ç áñ÷éêÞ ôéìÞ åßíáé y0 = 0:5. Íá ãßíåé óýãêñéóç ôùí áðïôåëåóìÜôùí ìå ôçí áíôßóôïé÷ç èåùñçôéêÞ.
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Íá ãñáöåß ç ìïñöÞ ôïõ óõóôÞìáôïò õðïëïãéóìïý ôçò êõâéêÞò öõóéêÞò spline ðáñåìâïëÞò óôá óçìåßá

(−1; 1); (0; 1:5) êáé (2; 0):

Õðüäåéîç: ¼óïé öïéôçôÝò äåí Ý÷ïõí ðáñáäþóåé Þ Ý÷ïõí ðáñáäþóåé ïñéóìÝíåò ìüíïí åñãáóßåò.
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