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ÐÁÍÅÐÉÓÔÇÌÉÏ ÈÅÓÓÁËÉÁÓ

HY200: ÅÐÉÓÔÇÌÏÍÉÊÏÓ ÕÐÏËÏÃÉÓÌÏÓ

ÅÑÃÁÓÉÁ 1: ÁñéèìçôéêÞ ÃñáììéêÞ ¢ëãåâñá.

ÁÓÊÇÓÇ 1. á) ÊáëÝóôå ôçí lu run ãéá íá êÜíåôå ðáñáãïíôïðïßçóç ìå ôçí lu, êáé ôçí

\ ãéá íá ëýóåôå ôá ôñéãùíéêÜ óõóôÞìáôá ðïõ ðñïêýðôïõí, áí ôï áñ÷éêü ðñïÝñ÷åôáé áðü

nx = 3, ny = 10, c1 = 0, c2 = 0, c = 0.

â) ¼ìïéá ãéá nx = 10, ny = 3, c1 = 0, c2 = 0, c = 0.

ã) ¼ìïéá ãéá nx = 5, ny = 5, c1 = 0, c2 = 0, c = 0.

ä) ¼ìïéá ãéá nx = 5, ny = 5, c1 = 100, c2 = 0, c = 0.

å) ¼ìïéá ãéá nx = 5, ny = 5, c1 = 0, c2 = 100, c = 0.

óô) ¼ìïéá ãéá nx = 5, ny = 5, c1 = 0, c2 = 0, c = 100.

Ôé ðáñáôçñåßôå ùò ðñïò ôçí áêñßâåéá ôçò ëýóçò óáò;

ÁÓÊÇÓÇ 2. á) ¼ìïéá ãéá nx = 10, ny = 10, c1 = 0, c2 = 0 êáé c = 0.

â) ¼ìïéá ãéá nx = 20, ny = 20, c1 = 0, c2 = 0, c = 0 êáé c = 100.

ã) ¼ìïéá ãéá nx = 30, ny = 30, c1 = 0, c2 = 0, c = 0 êáé c = 100.

ä) ¼ìïéá ãéá nx = 40, ny = 40, c1 = 0, c2 = 0, c = 0 êáé c = 100.

å) ¼ìïéá ãéá nx = 50, ny = 50, c1 = 0, c2 = 0, c = 0 êáé c = 100.

Ôé ðáñáôçñåßôå ùò ðñïò ôçí áêñßâåéá ôçò ëýóçò óáò êáé ùò ðñïò ôï ÷ñüíï åêôÝëåóçò;

ÁÓÊÇÓÇ 3. ÄïêéìÜóôå íá ëýóåôå ôá ôåëåõôáßá 5 óõóôÞìáôá, ôçò Üóêçóçò 2, ÷ñçóéìïðïéþíôáò

ôçí âáóéêÞ éäéüôçôá ôïõ A, üôé åßíáé áñáéüò. ÌåëåôÞóôå ôçí óõíÜñôçóç sparse ôïõ Mat-

lab êáé ÷ñçóéìïðïéåßóôå ôçí ãéá ìåôáôñÝøåôå êáé íá áðïèçêåýóåôå ôïí A óå áñáéÞ ìïñöÞ.

ÅðáíáëÜâåôå ôéò åíôïëÝò ãéá ôç ëýóç ôïõ óõóôÞìáôïò, ìüíï ðïõ ôþñá èá ÷ñçóéìïðïéÞóåôå

ôçí luinc áíôß ôçò lu ìÝóá áðü ôçí luinc run. Ôé ðáñáôçñåßôå ùò ðñïò ôï ÷ñüíï

åêôÝëåóçò;

ËáìâÜíïíôáò õðüøçí óáò ôçí äéÜóðáóç ôïõ ðßíáêáA óåA = D−L−U êáé ôéò åðáíáëçðôéêÝò

ìåèüäïõò Jacobi êáé Gauss-Seidel ãéá ôçí åðßëõóç ãñáììéêþí óõóôçìÜôùí ðñï÷ùñåßóôå óôéò

äýï ôåëåõôáßåò áóêÞóåéò, Ý÷ïíôáò óáí áñ÷éêü äéÜíõóìá ôï x0 = 0, ε = .5e− 5 êáé maxiter =

nx ∗ ny. Ïé áëãüñéèìïé ðåñéãñÜöïíôáé óôïí ðáñáêÜôù ðßíáêá.
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Óå ìïñöÞ åîéóþóåùí Óå ìïñöÞ ðéíÜêùí

ÅðáíáëçðôéêÞ ìÝèïäï Jacobi

for k = 1, . . . ,maxiter

x
(k+1)
i =

bi−
∑i−1

j=1
aijx

(k)
j
−
∑n

j=i+1
aijx

(k)
j

aii
, i = 1, . . . , n

if (||x(k+1) − x(k)||2< ε) stop

end

for k = 1, . . . ,maxiter

Dx(k+1) = (L + U) x(k) + b

if (||x(k+1) − x(k)||2< ε) stop

end

ÅðáíáëçðôéêÞ ìÝèïäï Gauss-Seidel

for k = 1, . . . ,maxiter

x
(k+1)
i =

bi−
∑i−1

j=1
aijx

(k+1)
j

−
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j=i+1
aijx

(k)
j

aii
, i = 1, . . . , n

if (||x(k+1) − x(k)||2< ε) stop

end

for k = 1, . . . ,maxiter

(D − L)x(k+1) = Ux(k) + b

if (||x(k+1) − x(k)||2< ε) stop

end

ÁÓÊÇÓÇ 4. ×ñçóéìïðïéþíôáò ðÜëé ôçí éäéüôçôá ôïõ A, üôé åßíáé áñáéüò, êáëÝóôå ôç jacobi, ç

ïðïßá èá õëïðïéåß ôçí åðáíáëçðôéêÞ ìÝèïäï Jacobi, ìÝóá áðü ôçí jacobi run.

ÄïêéìÜóôå íá ëýóåôå ôá ôåëåõôáßá 5 óõóôÞìáôá áðü ôçí Üóêçóç 2. Ôé ðáñáôçñåßôå ùò ðñïò ôçí

áêñßâåéá ôçò ëýóçò óáò êáé ùò ðñïò ôï ÷ñüíï åêôÝëåóçò êáé ðëÞèïò åðáíáëÞøåùí;

ÁÓÊÇÓÇ 5. ÔñïðïðïéÞóôå ôçí jacobi.m þóôå íá õëïðïéÞóåôå ôçí åðáíáëçðôéêÞ ìÝèïäï Gauss-

Seidel ìÝóá óôçí gs.m ôçí ïðïßá èá êáëÝóåôå êëáóóéêÜ ìÝóá áðü ôçí gs run.

ÄïêéìÜóôå íá ëýóåôå ôá ßäéá ôåëåõôáßá 5 óõóôÞìáôá. Ôé ðáñáôçñåßôå ùò ðñïò ôçí áêñßâåéá ôçò ëýóçò

óáò êáé ùò ðñïò ôï ÷ñüíï åêôÝëåóçò êáé ðëÞèïò åðáíáëÞøåùí;

ÁÓÊÇÓÇ 6. ÊáëÝóôå ôçí cg.m ìÝóá áðü ôçí cg run ãéá íá ÷ñçóéìïðïéÞóåôå ôçí ìÝèïäï Óõæçãþí

Êëßóåùí(Conjugate Gradients) óôçí åðßëõóç ôùí ãñáììéêþí óõóôçìÜôùí.

ÄïêéìÜóôå íá ëýóåôå ôá ßäéá ôåëåõôáßá 5 óõóôÞìáôá. Ôé ðáñáôçñåßôå ùò ðñïò ôçí áêñßâåéá ôçò ëýóçò

óáò êáé ùò ðñïò ôï ÷ñüíï åêôÝëåóçò êáé ðëÞèïò åðáíáëÞøåùí;

Õðåíèõìßæïõìå üôé ç ìÝèïäïò ôùí Óõæçãþí Êëßóåùí(Conjugate Gradients) ìðïñåß íá äïèåß áðü ôïí

áëãüñéèìï:
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Áñ÷éêïðïßçóç: x0 = 0 ⇒ r0 = b−Ax0

Ëýóå: Dr̃0 = r0 ⇒ p0 = r̃0

for k = 0, . . .

αk = (r̃k,rk)
(pk,Apk)

xk+1 = xk + αkpk

rk+1 = rk − αkApk

Dr̃k+1 = rk+1

if(rk+1, rk+1) ≤ ε

return

βk = (r̃k+1,rk+1)
(r̃k,rk)

pk+1 = r̃k+1 + βkpk

end



ÌÝèïäïò Óõæçãþí Êëßóåùí.

ÃåíéêÞ õðüäåéîç: Ãéá íá ìåëåôÞóåôå ôá áðïôåëÝóìáôáôÜ óáò êáé íá ãñÜøåôå ôéò ðáñáôçñÞóåéò óáò,

óõãêåíôñþóôå ôá óôïõò ðáñáêÜôù ðßíáêåò:

nx ny c1 c2 c ÷ñüíïò óöÜëìá

3 10 0 0 0

10 3 0 0 0

5 5 0 0 0

5 5 100 0 0

5 5 0 100 0

5 5 0 0 100

10 10 0 0 0

20 20 0 0 0

30 30 0 0 0

40 40 0 0 0

50 50 0 0 0

10 10 0 0 100

20 20 0 0 100

30 30 0 0 100

40 40 0 0 100

50 50 0 0 100

Ðßíáêáò 1. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò lu.
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nx = ny c ÷ñüíïò åðáíáëÞøåéò óöÜëìá c ÷ñüíïò åðáíáëÞøåéò óöÜëìá

luinc 10 0 100

20 0 100

30 0 100

40 0 100

50 0 100

Jacobi 10 0 100

20 0 100

30 0 100

40 0 100

50 0 100

G− S 10 0 100

20 0 100

30 0 100

40 0 100

50 0 100

CG 10 0 100

20 0 100

30 0 100

40 0 100

50 0 100

Ðßíáêáò 2. ÁðïôåëÝóìáôá ìå ÷ñÞóç ëïãéóìéêïý ãéá áñáéïýò ðßíáêåò êáé åðáíáëçðôéêÝò ìåèüäïõò.

ÊáëÞ åðéôõ÷ßá.
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