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ÅÑÃÁÓÉÁ 1: ÁñéèìçôéêÞ ÃñáììéêÞ ¢ëãåâñá.

PALIOS NIKOLAOS

A.M.:1703018 A.E.M.:289 USERID:nipalios

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;

ÁÐÁÍÔÇÓÇ: ¼ôáí ôá c1,c2,c åßíáé 0 ãéá nx äéáöïñåôéêü ôïõ ny Ý÷ïõìå äéáöïñåôéêü óöÜëìá. Ãéá

nx=ny=5 êáé äéáöïñåôéêÜ c1,c2,c ôï óöÜëìá åßíáé ìåãáëýôåñï üôáí ôï c=100,ðéï ìéêñü üôáí ôï c2=100

êáé áêüìç ðéï ìéêñü üôáí ôï c1=100.

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;

ÁÐÁÍÔÇÓÇ: ¼ôáí ôï nx=ny áõîÜíåé êáé ôï c=0 ôüôå êáé ï ÷ñüíïò áëëÜ êáé ôï óöÜëìá áõîÜíåé.

¼ôáí ôï nx=ny áõîÜíåé êáé ôï c=100 ôüôå ðÜëé êáé ï ÷ñüíïò áëëÜ êáé ôï óöÜëìá áõîÜíåé.

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

âáóéêÞ éäéüôçôá ôïõA, üôé åßíáé áñáéüò. ÌåëåôÞóôå ôçí óõíÜñôçóçsparse ôïõMatlab 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;

ÁÐÁÍÔÇÓÇ: Ï ÷ñüíïò áõîÜíåé üôáí áõîÜíåé ôï nx=ny êáé ãéá c=100 êáé ãéá c=0.

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.
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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;

ÁÐÁÍÔÇÓÇ: Ãéá c=0 üôáí ôá nx=ny áõîÜíïõí ôüôå ï ÷ñüíïò êáé ïé åðáíáëÞøåéò áõîÜíïíôáé, åíþ

ôï óöÜëìá ìéêñáßíåé. Ãéá c=100 üóï áõîÜíïõí ôá nx=ny, ï ÷ñüíïò êáé ïé åðáíáëÞøåéò áõîÜíïõí åíþ

ôï óöÜëìá ðáñáìÝíåé ðåñßðïõ ôï ßäéï(áõîÜíåôáé áëëÜ ðïëý ëßãï).

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;

ÁÐÁÍÔÇÓÇ: Ãéá c=0 üôáí ôá nx=ny áõîÜíïõí ôüôå ï ÷ñüíïò êáé ïé åðáíáëÞøåéò áõîÜíïíôáé, åíþ

ôï óöÜëìá ðáñáìÝíåé ó÷åäüí ôï ßäéï. Ãéá c=100 üóï áõîÜíïõí ôá nx=ny, ï ÷ñüíïò êáé ïé åðáíáëÞøåéò

áõîÜíïõí åíþ ôï óöÜëìá ðáñáìÝíåé ðåñßðïõ ôï ßäéï(áõîÜíåôáé áëëÜ ðïëý ëßãï).

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;

ÁÐÁÍÔÇÓÇ: Ãéá c=0 üôáí ôá nx=ny áõîÜíïõí ôüôå ï ÷ñüíïò, ïé åðáíáëÞøåéò êáé ôï óöÜëìá

áõîÜíïíôáé. Ãéá c=100 üóï áõîÜíïõí ôá nx=ny, ï ÷ñüíïò, ïé åðáíáëÞøåéò êáé ôï óöÜëìá åðßóçò

áõîÜíïõí.
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nx ny c1 c2 c ÷ñüíïò óöÜëìá

3 10 0 0 0 0.0780 8.0005e− 015

10 3 0 0 0 0 1.6852e− 014

5 5 0 0 0 0 3.7321e− 015

5 5 100 0 0 0 2.6899e− 015

5 5 0 100 0 0 3.2501e− 015

5 5 0 0 100 0 6.3273e− 015

10 10 0 0 0 0.0310 2.6232e− 014

20 20 0 0 0 0.0790 2.5990e− 013

30 30 0 0 0 0.6250 1.0038e− 012

40 40 0 0 0 3.2030 2.6837e− 012

50 50 0 0 0 12.9690 7.0978e− 012

10 10 0 0 100 0.0470 4.9728e− 014

20 20 0 0 100 0.0630 2.5738e− 013

30 30 0 0 100 0.5780 1.0141e− 012

40 40 0 0 100 3.6090 2.8267e− 012

50 50 0 0 100 11.3440 7.4974e− 012

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

luinc 10 0 0.1250 1 2.6472e− 014 100 0.0160 1 4.6573e− 014

20 0 0.0150 1 2.8339e− 013 100 0.0160 1 2.7947e− 013

30 0 0.0470 1 1.0588e− 012 100 0.0630 1 1.1591e− 012

40 0 0.1560 1 2.8510e− 012 100 0.1410 1 3.0609e− 012

50 0 0.6250 1 7.4437e− 012 100 0.3120 1 7.6968e− 012

Jacobi 10 0 0.0160 100 2.4734e− 004 100 0.0160 43 4.9531e− 006

20 0 0.1100 400 8.8342e− 005 100 0.0310 139 4.7231e− 006

30 0 0.3750 900 5.1935e− 005 100 0.1570 285 4.9409e− 006

40 0 1.2500 1600 3.6468e− 005 100 0.4530 480 4.9761e− 006

50 0 3.3750 2500 2.8015e− 005 100 0.8440 722 4.9764e− 006

G− S 10 0 0.0780 100 8.4316e− 006 100 0.0160 25 4.3281e− 006

20 0 0.2190 360 4.9394e− 006 100 0.0470 77 4.3936e− 006

30 0 1.1400 746 4.9818e− 006 100 0.2030 156 4.7805e− 006

40 0 2.6720 1257 4.9941e− 006 100 0.6100 262 4.8521e− 006

50 0 6.5310 1888 4.9846e− 006 100 1.5780 393 4.9679e− 006

CG 10 0 0.0620 14 2.5440e− 007 100 0 12 9.5757e− 007

20 0 0.0160 29 2.8347e− 006 100 0.0160 24 2.7685e− 006

30 0 0.0470 44 3.6850e− 006 100 0.0460 36 4.4713e− 006

40 0 0.1250 59 3.9598e− 006 100 0.1090 49 3.7638e− 006

50 0 0.3280 75 4.2605e− 006 100 0.3130 62 3.7857e− 006

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