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(Çìåñïìçíßá ÐáñÜäïóçò: ÊõñéáêÞ 10 Áðñéëßïõ 2005, (¿ñá: 23:55))

(Ç ðáñÜäïóç ôçò åñãáóßáò èá ãßíåé ìÝóá áðü ôçí óåëßäá ôïõ ìáèÞìáôïò óôï eClass.)

Avgerinakis Konstantinos (koafgeri)

AEM 310 - AM 1703039

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;

APANTISI: Paratiroume oti to nx=3 kai to ny=10 kai to nx=10 kai ny=3 parousiazoun megalitero sfalma

ap'oti kathe nx=5 kai ny=5 pragma logiko afou oi protoi pinakes einai 30x30 eno oi deuteroi 25x25.Episis

mporoume na doume pos otan se idious pinakes p.x.(a,b periptosi) to nx>ny to sfalma einai megalitero.

Metaksi ton pinakon 25x25(nx=5,ny=5) otan exoume c1,c2=100 to sfalma einai mikrotero otan c1,c2=0

eno otan ginete to c=100 to sfalma einai megalitero ap'oti otan c=0.O xronos paratiroume pos einai poli

mikros (sxedon 0) kai etsi den mporoume na kanoume sigriseis metaksi ton periptoseon.

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;

APANTISI: Paratiroume oti kathos auksanetai to nx kai to ny xreiazetai perissoteros xronos gia na ginei

i lisi tou sistimatos, logiko afou s'enan 100x100 exeis ligotera sistimata na liseis ap'oti s'enan pinaka

400x400.(Omoios auksanetai kai to sfalma).Episis paratiroume pos, gia ton idio pinaka p.x(nx,ny=10),

otan valoume c=100 xreiazetai ligoteros xronos ap'oti otan c=0,alla exoume megalitero sfalma, stin lisi

tou sistimatos.

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
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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;

APANTISI:H sparse diagrafei diagrafei midenika stoixeia etsi oste o epeksergastis na xreiazetai ligotero

xrono gia na lisi to sistima, alla na xanei elaxistsa ston ipologismo tou sfalmatos(elaxista megalitero ap'oti

tis lu).Sxetika me tin luinc anamesa idion pinakon p.x(nx,ny=10 100x100) otan c=100 o xronos pou

xreiazetai einai mikroteros ap'oti otan c=0 alla to sfalma einai megalitero.I luinc den einai epanaliptiki

methodos opote xreiazete mia mono epanalipsi gia na lisi to sistima.

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;

APANTISI:H jacobi linei epanaliptika to sistima kai prospathei na prosegisei tin lisi (i lisi exei dothei

kalitera ap'oles ap'tin lu) oso kalitera mporei me ton tipo (Dx(k + 1) = (L + U)x(k) + b). Ap'tin stigmi

pou i sol− sollu< e tote i diadikasia stamataei.Profanos i jacobi kanei ligotero xrono alla kai megalitero

sfalma se sxesi me tin lu.Sxetika me tin idia tin jacobi,se idio pinaka p.x(nx,ny=10) gia c=0 kanei oses

epanalipseis tou exoume orisei os megisto(nx*ny=100), pragma pou deixnei pos i lisi tou sistimatos einai

mallon makria ap'tin pragmatiki lisi tou sistimatos,dikaiologontas kai ton megalo xrono pou kanei o

epeksergastis. Antitheta otan c=100 to sistima xreiazetai ligoteres epanalipseis ap'to max,pragma pou

deixnei pos einai poli konta stin pragmatiki lisi.To sfalma profanos einai mikrotero gia c=100 ap'oti c=0

kai o xronos fisiologika mikroteros.

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;

APANTISI:H Gauss-Seidel einai paromoia me tin Jacobi alla diaferei mono sto simeio tis lisis tou

sistimatos((DL)x(k +1) = Ux(k)+ b)me apotelesma na kanei elafros perissotero xrono alla na einai pio

konta stin lisi ap'oti i jacobi.Sxetika me tin idia tin G-S,gia idio pinaka p.x(nx,ny=10 100x100), gia c=100

exoume mikrotero xrono, ligoteres epanalipseis kai mikrotero sfalma ap'oti c=0.Aksioprosekto einai to

oti stin jacobi gia c=0 i methodos se kamia periptosi den prosegizei para poli tin lisi(< e) stin G-S gia

megales times ftanei konta stin lisi.

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;

APANTISI:H C-G einai i pio grigori alla kai pio apotelesma epanaliptiki metodos ap'oles.Kai dinetai
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ap'ton parakato algorithmo:

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.

H lisi toso gia c=0 oso kai gia c=100 vrisketai poli grigora kai se poli liges epanalipseis. Paromoia me

tis parapano gia c=100 exoume mikrotero xrono kai ligoteres epanalipseis ap'oti to c=0,alla aksioprosekto

einai stis periptoseis opou (nx,ny=10 kai nx,ny=30) opou vlepoume to sfalma na einai megalitero ap'oti

to c=0.

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

óõãêåíôñþóôå ôá óôïõò ðáñáêÜôù ðßíáêåò:
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nx ny c1 c2 c ÷ñüíïò óöÜëìá

3 10 0 0 0 0 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 0.047 2.6232e− 014

20 20 0 0 0 0.078 2.5990e− 013

30 30 0 0 0 0.7340 1.0038e− 012

40 40 0 0 0 5.047 2.6837e− 012

50 50 0 0 0 15.4220 7.0978e− 012

10 10 0 0 100 0.015 4.9728e− 014

20 20 0 0 100 0.078 2.5738e− 0.13

30 30 0 0 100 0.7650 1.0141e− 012

40 40 0 0 100 4.75 2.8267e− 012

50 50 0 0 100 14.9720 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 0.0150 1 2.6472e− 014 100 0.0100 1 4.6573e− 014

20 0 0.0300 1 2.8339e− 013 100 0.0200 1 2.7947e− 013

30 0 0.0800 1 1.0588e− 012 100 0.0700 1 1.1591e− 012

40 0 0.2110 1 2.8510e− 012 100 0.2000 1 3.0609e− 012

50 0 0.3800 1 7.4437e− 012 100 0.3700 1 7.6968e− 012

Jacobi 10 0 0.0200 100 2.4734e− 004 100 0.0100 43 4.9531e− 006

20 0 0.0700 400 8.8342e− 005 100 0.0600 139 4.7231e− 006

30 0 0.4910 900 5.1935e− 005 100 0.1900 285 4.9409e− 006

40 0 1.4130 1600 3.6468e− 005 100 0.4500 480 4.9761e− 006

50 0 4.0060 2500 2.8015e− 005 100 1.3620 722 4.9764e− 006

G− S 10 0 0.0700 100 8.4316e− 006 100 0.0600 25 4.3281e− 006

20 0 0.2600 360 4.9394e− 006 100 0.0600 77 4.3936e− 006

30 0 1.1520 746 4.9818e− 006 100 0.2400 156 4.7805e− 006

40 0 3.4450 1257 4.9941e− 006 100 0.8310 262 4.8521e− 006

50 0 7.5310 1888 4.9846e− 006 100 1.8630 393 4.9679e− 006

CG 10 0 0.0100 14 2.5440e− 007 100 0.0100 12 9.5757e− 007

20 0 0.0300 29 2.8347e− 006 100 0.0200 24 2.7685e− 006

30 0 0.0710 44 3.6850e− 006 100 0.0500 36 4.4713e− 006

40 0 0.1510 59 3.9598e− 006 100 0.1300 49 3.7638e− 006

50 0 0.2900 75 4.2605e− 006 100 0.2600 62 3.7857e− 006

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

ÊáëÞ åðéôõ÷ßá.
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