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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;

nx ny c1 c2 c ÷ñüíïò óöÜëìá

3 10 0 0 0 0 8, 000542.10−15

10 3 0 0 0 0 1, 6852.10−14

5 5 0 0 0 0 3, 732067.10−15

5 5 100 0 0 0 2, 689858.10−15

5 5 0 100 0 0 3, 250129.10−15

5 5 0 0 100 0 6, 327297.10−15

Ðßíáêáò 1. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò lu.

¼ôáí ôï ny åßíáé ìåãáëýôåñï ôïõ nx, Ý÷ïõìå ðéï ìéêñü óöÜëìá.

Áíôßóôïé÷á, üôáí ôï ny åßíáé ìéêñüôåñï áðü ôï nx, ðáñáôçñïýìå ìéá áñêåôÜ ìåãÜëç áýîçóç ôïõ

óöÜëìáôïò.

¼ôáí Ý÷ïõìå 100 óôéò óôáèåñÝò c1, c2 êáé c, ôï óöÜëìá áõîÜíåé áíôßóôïé÷á.
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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;

nx ny c1 c2 c ÷ñüíïò óöÜëìá

10 10 0 0 0 0 2, 623176.10−14

20 20 0 0 0 0, 032 2, 599005.10−13

30 30 0 0 0 0, 328 1, 0038113.10−12

40 40 0 0 0 1, 719 2, 683659.10−12

50 50 0 0 0 6, 5 7, 097778.10−12

10 10 0 0 100 0, 016 4, 972808.10−14

20 20 0 0 100 0, 031 2, 573832.10−13

30 30 0 0 100 0, 344 1, 014127.10−12

40 40 0 0 100 1, 703 2, 826693.10−12

50 50 0 0 100 6, 407 7, 497432.10−12

Ðßíáêáò 2. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò lu. (ÓõíÝ÷åéá)

¼ôáí áõîÜíïõí ôá æåõãÜñéá nx êáé ny , áõîÜíïõí ôï óöÜëìá êáé ï ÷ñüíïò åêôÝëåóçò.

Ìå ôçí óôáèåñÜ c = 100, äåí õðÜñ÷åé óçìáíôéêÞ äéáöïñÜ óôï ÷ñüíï åêôÝëåóçò ðïõ åß÷áìå ìå c = 0,

üìùò ôï óöÜëìá áõîÜíåé (ìå ìßá óçìáíôéêÞ äéáöïñÜ ãéá nx = 10 êáé ny = 10)

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 Matlab 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;
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nx = ny c ÷ñüíïò åðáí. óöÜëìá c ÷ñüíïò åðáí. óöÜëìá

luinc 10 0 0 − 3, 423773.10−5 100 0, 031 − 4, 494182.10−4

20 0 0 − 2, 221416.10−3 100 0, 016 − 7, 352285.10−3

30 0 0, 015 − 1, 442299.10−2 100 0, 015 − 3, 470693.10−2

40 0 0, 063 − 5, 676341.10−2 100 0, 063 − 1, 01805.10−1

50 0 0, 141 − 1, 660909.10−1 100 0, 125 − 2, 439775.10−1

Ðßíáêáò 3. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò luinc.

ÕðÜñ÷åé, üóï ìåãáëþíïõí ôá nx êáé ny , áýîçóç óôï ÷ñüíï åêôÝëåóçò üóï ìåãáëþíïõí ôá nx êáé ny

áëëÜ ü÷é ôüóï áîéïóçìåßùôç.

Åðßóçò ðáñáôçñïýìå ìßá ìåãÜëç áýîçóç ôïõ óöÜëìáôïò ðïõ åßíáé êáé ðïëý ðéï ìåãÜëï áð'áõôü ðïõ

åß÷áìå ìå ôçí lu ìÝèïäï.

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;

nx = ny c ÷ñüíïò åðáí. óöÜëìá c ÷ñüíïò åðáí. óöÜëìá

Jacobi 10 0 0, 015 100 2, 473362.10−4 100 0, 016 43 4, 953114.10−6

20 0 0, 828 400 8, 834175.10−5 100 0, 328 139 4, 723127.10−6

30 0 7, 922 900 5, 193455.10−5 100 2, 875 285 4, 940874.10−6

40 0 50, 578 1600 3, 646808.10−5 100 15, 75 480 4, 976084.10−6

50 0 186, 203 2500 2, 801544.10−5 100 59, 641 722 4, 976429.10−6

Ðßíáêáò 4. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò Jacobi.

Ìå c = 0, áýîïíôá áñéèìü åðáíáëÞøåùí, âëÝðïõìå üôé ôï óöÜëìá ìéêñáßíåé. Ðáñáôçñïýìå åðßóçò üôé

ïé åðáíáëÞøåéò óôáìáôïýí åêåß ðïõ ôéò ïñßóáìå áí êáé ôï óöÜëìá äåí ìáò éêáíïðïéåß.

Ìå c = 100, ï ÷ñüíïò åêôÝëåóçò êáé ïé åðáíáëÞøåéò ìåéþèçêáí êáôÜ ðïëý êáé Ý÷ïõìå ó÷åäüí óôáèåñü

óöÜëìá.

ÁÓÊÇÓÇ 5.

ÔñïðïðïéÞóôå ôçí jacobi.m þóôå íá õëïðïéÞóåôå ôçí åðáíáëçðôéêÞ ìÝèïäï Gauss-Seidel ìÝóá óôçí
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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;

nx = ny c ÷ñüíïò åðáí. óöÜëìá c ÷ñüíïò åðáí. óöÜëìá

G− S 10 0 0, 61 100 8, 431617.10−6 100 0, 046 25 4, 328123.10−6

20 0 1, 546 360 4, 939364.10−6 100 0, 36 77 4, 393552.10−6

30 0 16, 204 746 4, 9818.10−6 100 3, 515 156 4, 780462.10−6

40 0 85, 032 1257 4, 994124.10−6 100 20, 813 262 4, 852141.10−6

50 0 285, 516 1888 4, 984559.10−6 100 54, 937 393 4, 967869.10−6

Ðßíáêáò 5. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò Gauss-Seidel.

Ìå c = 0, ãéá nx = 10 êáé ny = 10, öôÜíåé óôï üñéï ôùí åðáíáëÞøåùí êáé Ýôóé Ý÷ïõìå ìåãáëýôåñï

óöÜëìá. Ãéá ôéò Üëëåò ðåñéðôþóåéò, üóï áõîÜíïõí ôá nx êáé ny , áõîÜíïõí êáé ï ÷ñüíïò åêôÝëåóçò êáé

ïé åðáíáëÞøåéò áëëÜ ôï óöÜëìá ðáñáìÝíåé ó÷åôéêÜ óôáèåñü.

Ìå c = 100, ï ÷ñüíïò åêôÝëåóçò êáé ïé åðáíáëÞøåéò ìåéþèçêáí êáôÜ ðïëý êáé Ý÷ïõìå ó÷åäüí óôáèåñü

óöÜëìá.

ÁÓÊÇÓÇ 6.

ÊáëÝóôå ôçícg.m ìÝóá áðü ôçícg 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;

nx = ny c ÷ñüíïò åðáí. óöÜëìá c ÷ñüíïò åðáí. óöÜëìá

CG 10 0 0, 235 14 2, 544042.10−7 100 0 12 9, 575718.10−7

20 0 0, 125 29 2, 834746.10−6 100 0, 094 24 2, 768481.10−6

30 0 0, 75 44 3, 684995.10−6 100 0, 61 36 4, 471294.10−6

40 0 3, 765 59 3, 959815.10−6 100 3, 141 49 3, 763833.10−6

50 0 10 75 4, 260508.10−6 100 8, 437 62 3, 785689.10−6

Ðßíáêáò 6. ÁðïôåëÝóìáôá ìå ÷ñÞóç ôçò Conjugate Gradients.

Ìå c = 0, üóï áõîÜíïõí ôá æåõãÜñéá nx êáé ny ,ï ÷ñüíïò êáé ïé åðáíáëÞøåéò áõîÜíïõí áíôßóôïé÷á

áëëÜ ðïëý ðéï áñãÜ áðü ôéò Jacobi kai Gauss-Seidel, ôï óöÜëìá áõîÜíåé åðßóçò.
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Ìå c = 100, ðáñáôçñïýìå ó÷åäüí ôá ßäéá ðñÜãìáôá.

Ãåíéêü Ó÷üëéï

• Ãéá ôéò ìç åðáíáëçðôéêÝò ìåèüäïõò:

Áí èÝëïõìå íá Ý÷ïõìå ôï ìéêñüôåñï óöÜëìá êáé ó÷åôéêÜ ìéêñü ÷ñüíï åêôÝëåóçò, èá ðñïôéìÞóïõìå

ôçí lu ìÝèïäï. Áí üìùò èÝëïõìå ðïëý ìéêñü ÷ñüíï åêôÝëåóçò êáé ü÷é ôüóï êáëÞ áêñßâåéá óôçí

ëýóç ìáò, èá åðéëÝîïõìå ôçí luinc ìÝèïäï ðïõ äïõëåýåé ðéï ãñÞãïñá åö'üóïí äåí êÜíåé ôüóåò

ðñÜîåéò.

• Ãéá ôéò åðáíáëçðôéêÝò ìåèüäïõò:

Ðáñáôçñïýìå üôé ç ðéï ãñÞãïñç áðü ôéò ôñåéò ðïõ äïêéìÜóáìå åßíáé ç ìÝèïäïò Óõæçãþí Êëßóåùí

åö'üóïí ï áñéèìüò åðáíáëÞøåùí åßíáé ðïëý ðéï ìéêñüò. Ç ìÝèïäïò áõôÞ ìáò äßíåé åðßóçò ìßá êáëÞ

áêñßâåéá (ãåíéêÜ ôï óöÜëìá åßíáé êáé ëßãï ìéêñüôåñï áðü ôï óöÜëìá ðïõ åß÷áìå ìå ôéò Jacobi êáé

Gauss-Seidel).
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