
ÁÃÃÅËÏÐÏÕËÏÓ ×ÑÇÓÔÏÓ

login : hragelop

AEM : 343

ÔÌÇÌÁ ÌÇ×ÁÍÉÊÙÍ Ç/Õ, ÔÇËÅÐÉÊÏÉÍÙÍÉÙÍ ÊÁÉ ÄÉÊÔÕÙÍ

ÐÁÍÅÐÉÓÔÇÌÉÏ ÈÅÓÓÁËÉÁÓ

HY200: ÅÐÉÓÔÇÌÏÍÉÊÏÓ ÕÐÏËÏÃÉÓÌÏÓ

ÓÇÌÅÉÙÓÅÉÓ & ÅÑÃÁÓÉÁ 2: ÐñïóÝããéóç óõíáñôÞóåùí êáé äåäïìÝíùí: ÌÝèïäïò Taylor

êáé ðïëõùíõìéêÞ ðáñåìâïëÞ - ÌÝèïäïò Åëá÷ßóôùí Ôåôñáãþíùí

ÌÅÈÏÄÏÓ TAYLOR ÊÁÉ ÐÏËÕÙÍÕÌÉÊÇ ÐÁÑÅÌÂÏËÇ.

ÁÓÊÇÓÇ 1: Õðïëïãßóôå ìå ôç ìÝèïäï Taylor, ôá ðïëõþíõìá âáèìïý 2, 4 êáé 6 ùò ðñïò ôï óçìåßï 0, ôçò

óõíÜñôçóçò 1
1+25x2 , êáèþò êáé ôá Üíù öñÜãìáôá ôïõ óöÜëìáôïò óå êÜèå ðåñßðôùóç ãéá ôï äéÜóôçìá

[−1, 1]. Ôé óõìðåñáßíåôå ãéá ôç óõãêåêñéìÝíç óõíÜñôçóç; Óõìðëçñþóôå ôïí ðßíáêá.

disp('ASKHSH 1');

clf;

clear all;

xx = linspace(-1,1,201);

xx2 = xx.*xx;

y2 = 1 - 50*xx2/2;

y4 = y2 + 15000*(xx2.*xx2)/24;

y6 = y4 - 11250000*(xx2.*xx2.*xx2)/720;

yfun = 1./(1+25*xx.*xx);

plot(xx, yfun, 'k-','linewidth',2); hold on;

plot(xx, y2, 'k-.','linewidth',2);

plot(xx, y4, 'k--','linewidth',2);

plot(xx, y6, 'k:','linewidth',2);

legend('1/(1+25*x^2)','T_2', 'T_4','T_6')

xlabel('x'); ylabel('y'); axis([-1 1 -5 5])

title('H synarthsh 1/(1+25*x^2) kai ta polywnyma 2ou, 4ou kai 6ou va8moy')
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fprintf('Timh sto 0.3 : \%12.8f \n',1/(1+25*0.3*0.3)); fprintf('

Timh polywnymoy (T_2) sto 0.3: \%12.8f \n',

1 - 50*(0.3^2)/2);

fprintf('Timh polywnymoy (T_4) sto 0.3: \%12.8f \n',

1 - 50*(0.3^2)/2 + 15000*(0.3^4)/24);

fprintf('Timh polywnymoy (T_6) sto 0.3 : \%12.8f \n',

1 - 50*(0.3^2)/2 + 15000*(0.3^4)/24 - 11250000*(0.3^6)/720);

maxerror2 = max(abs((15000*xx.*(-1+25*xx2)./((1+25*xx2).^4))/6));

maxerror4 = max(abs((3750000*xx.*(3+1875*xx2.*xx2-250*xx2)./

((1+25*xx2).^6))/120));

maxerror6 = max(abs((15750000000*xx.*

(-1+175*xx2-4375*xx2.^2+15625*xx2.^3)./((1+25*xx2).^8))/5040));

fprintf('To sfalma gia to polywnymo 2ou ba8moy einai

\%12.8f \n',maxerror2);

fprintf('To sfalma gia to polywnymo 4ou ba8moy einai

\%12.8f \n',maxerror4);

fprintf('To sfalma gia to polywnymo 6ou ba8moy einai

\%12.8f \n',maxerror6);

hold off;

n f(.3) p(.3) Åêôßìçóç óöÜëìáôïò

2 0,30769231 -1,25 96,72523090

4 0,30769231 3,8125 2592,07544886

6 0,30769231 -7,578125 66779,23921554

¼óï ðéï êïíôÜ óôï 0 âñéóêüìáóôå,ç êáëýôåñç ðáñåìâïëÞ ðïõ åðéôõã÷Üíåôáé áðü ôï ðïëõþíõìï âáèìïý

6. ¸ðåôáé ôï ðïëõþíõìï 4ïõ êáé 2ïõ âáèìïõ .ÁëëÜ üóï áðïìáêñýíåôáé êáíåéò áð' ôï 0,ôï ìéêñüôåñï

óöÜëìá ãéá ôï ðïëõþíõìï âáèìïý 2 êáé ôï óöÜëìá ìåãáëþíåé ìáæé ìå ôïí âáèìü ôïõ ðïëõùíýìïõ.

ÁÓÊÇÓÇ 2: Õðïëïãßóôå ôá ðïëõþíõìá ðïõ ðáñåìâÜëëïõí ôç óõíÜñôçóç f(x) = exp(−4x2) óå 3, 7,

13, 31, 61 éóáðÝ÷ïíôá óçìåßá ôïõ äéáóôÞìáôïò [−3, 3]. ÊÜíôå ôç ãñáöéêÞ ðáñÜóôáóç ôçò óõíÜñôçóçò êáé

ôùí ðïëõùíýìùí óå Ýíá ãñáöéêü ðáñÜèõñï êáé õðïëïãßóôå ôï óöÜëìá (ôç ìÝãéóôç êáôÜ áðüëõôç ôéìÞ ôçò
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äéáöïñÜò ôïõ ðïëõùíýìïõ áðï ôç óõíÜñôçóç) ãéá êÜèå ðïëõþíõìï, ÷ñçóéìïðïéþíôáò 601 éóáðÝ÷ïíôá

óçìåßá óôï ðáñáðÜíù äéÜóôçìá.

disp('ASKHSH 2'); clf; clear all;

xplot = linspace(-3,3, 601);

expplot = exp(-4*xplot.*xplot);

shmeia = [3 7 13 31 61];

for i = 1:5

x = linspace(-3, 3,shmeia(i));

n = shmeia(i);

a = matrixgenerator(x,n);

[l, u] = lu(a);

y = exp(-4*x.^2);

yi = u\(l\y');

for k = 1:601

yy(i,k) = evaluatepolynomial(yi, n, xplot(k));

end

error = max(abs(expplot-yy(i,:)));

fprintf('To sfalma me polywnymo parembolhs se \%2d shmeia

einai \%12.8f \n',shmeia(i), error);

end

plot(xplot, yy(1,:), xplot, yy(2,:), xplot, yy(3,:),xplot, yy(4,:),

xplot, yy(5,:)); hold on;

legend('3 shmeia','7 shmeia','13 shmeia','31 shmeia','61 shmeia');

plot(xplot, expplot,'b-','linewidth',2);

title('H synarthsh exp(-4x^2) kai ta polywnyma parembolhs');

xlabel('x'); ylabel('y'); axis([-3 3 -5 5]); hold off

Óçìåßá ÓöÜëìá

3 0,87267038

7 0,96786931

13 6,58057959

31 86,64594692

61 6,87406255
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Ìåãáëþíåé ìÝ÷ñé 31 éóáðÝ÷ïíôá óçìåßá üðïõ Ý÷ïõìå ðÜñá ðïëý ìåãÜëï óöÜëìá. ÌåôÜ, ôï óöÜëìá

îáíÜ-ìéêñáßíåé.

ÁÓÊÇÓÇ 3: ÅðáíáëÜâåôå ôçí ðñïçãïýìåíç Üóêçóç, üðïõ áíôß ãéá éóáðÝ÷ïíôá óçìåßá, ÷ñçóéìïðïéÞóôå

ôá óçìåßá ðïõ ðñïêýðôïõí áðü ôïí ôýðï:

3 cos
(

2i + 1
n + 1

π

2

)
, i = 0, . . . , n

ÃñÜøôå ôéò ðáñáôçñÞóåéò óáò êáé ôá óõìðåñÜóìáôÜ óáò.

disp('ASKHSH 3'); clf; clear all;

xplot = linspace(-3,3, 601);

expplot = exp(-4*xplot.*xplot);

shmeia = [3 7 13 31 61];

for i = 1:5

clear x;

n = shmeia(i);

for a = 0:(n-1)

x(a+1) = 3*cos((((2*a)+1)/(n+1))*(pi/2));

end

a = matrixgenerator(x,n);

[l, u] = lu(a);

y = exp(-4*x.^2);

yi = u\(l\y');

for k = 1:601

yy(i,k) = evaluatepolynomial(yi, n, xplot(k));

end

error = max(abs(expplot-yy(i,:)));

fprintf('To sfalma me polywnymo parembolhs se \%2d shmeia einai

\%12.8f \n',shmeia(i), error);

end

plot(xplot, yy(1,:), xplot, yy(2,:), xplot, yy(3,:),xplot, yy(4,:),

xplot, yy(5,:)); hold on;

legend('3 shmeia','7 shmeia','13 shmeia','31 shmeia','61 shmeia');

plot(xplot, expplot,'b-','linewidth',2);

title('H synarthsh exp(-4x^2) kai ta polywnyma parembolhs');

xlabel('x'); ylabel('y'); axis([-3 3 -5 5]); hold off
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Óçìåßá ÓöÜëìá

3 0,99380400

7 0,68068888

13 0,20063964

31 0,00048050

61 0,00002323

.

ÂëÝðïõìå üôé ôï óöÜëìá ìéêñáßíåé üóï ìåãáëþíåé ï áñéèìüò ôùí óçìåßùí óôïí ïðïßï óðÜóáìå ôï

äéÜóôçìá. Ðáñáôçñïýìå Ýôóé üôé ï ôñüðïò ìå ôïí ïðïßï äéáëÝãïõìå ôá óçìåßá ôïõ äéáóôÞìáôïò ðáßæåé

ìåãÜëï ñüëï óôá áðïôåëÝóìáôá ôïõ óöÜëìáôïò.

ÁÓÊÇÓÇ 4. Õðïëïãßóôå ôéò êõâéêÝò spline ðïõ ðáñåìâÜëëïõí ôçí f(x) = exp(−4x2), óå 7, 13, 31

êáé 61 éóáðÝ÷ïíôá óçìåßá óôï äéÜóôçìá [−3, 3]. ÊÜíôå ôéò ãñáöéêÝò ðáñáóôÜóåéò ôçò óõíÜñôçóçò êáé

ôùí spline ó´Ýíá ãñáöéêü ðáñÜèõñï, êáé õðïëïãßóôå óå êÜèå ðåñßðôùóç ôï ìÝãéóôï êáôÜ áðüëõôç ôéìÞ

óöÜëìá ÷ñçóéìïðïéþíôáò 601 éóáðÝ÷ïíôá óçìåßá. ÐáñïõóéÜóôå ôá óöÜëìáôá ó´Ýíá ðßíáêá, êáé ãñÜøôå

ôá ó÷üëéá óáò. ×ñçóéìïðïéÞóôå ôç spline ìå ôá 13 óçìåßá, ãéá íá õðïëïãßóåôå ôçí f óôï [−5, 5]. ÊÜíôå

ôçí ãñáöéêÞ ðáñÜóôáóç êáé õðïëïãßóôå ôï óöÜëìá óå 1001 éóáðÝ÷oíôá óçìåßá ôïõ äéáóôÞìáôïò [−5, 5].

disp('ASKHSH 4'); clf; clear all;

xplot = linspace(-3,3, 601);

expplot = exp(-4*xplot.*xplot);

shmeia = [3 7 13 31 61];

for i = 1:5

clear x;

clear y;

clear yi;

x = linspace(-3, 3,shmeia(i));

n = length(x);

for k=1:n

y(k) = exp(-4*x(k).^2);

end

xi=-3:0.1:3;

yi=interp1(x,y,xi,'spline');
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for k = 1:601

yy(i,k) = evaluatepolynomial(yi, n, xplot(k));

end

error = max(abs(expplot-yy(i,:)));

fprintf('To sfalma me kubikes splines se \%2d shmeia einai

\%12.8f \n',shmeia(i), error);

end

plot(xplot, yy(1,:), 'b-', xplot, yy(2,:), 'g:',xplot, yy(3,:),'r-.',

xplot, yy(4,:),'c--', xplot, yy(5,:),'m-'); hold on;

legend('3 shmeia','7 shmeia','13 shmeia','31 shmeia','61 shmeia');

plot(xplot, expplot,'k-','linewidth',2);

title('H synarthsh exp(-4x^2) kai ta kubika splines');

xlabel('x'); ylabel('y'); axis([-3 3 -2 8]); hold off

disp('press ANY key'); pause; clf;

xplot2 = linspace(-5,5, 1001);

expplot2 = exp(-4*xplot2.*xplot2);

clear x;

clear y;

clear yi;

x = linspace(-5, 5,shmeia(3));

n = length(x);

for k=1:n

y(k) = exp(-4*x(k).^2);

end

xi2=-5:0.1:5;

yi2=interp1(x,y,xi2,'spline');

for k = 1:1001

yy2(k) = evaluatepolynomial(yi2, n, xplot2(k));

end
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error = max(abs(expplot2-yy2));

fprintf('To sfalma me kubikes splines se \%2d shmeia einai

\%12.8f \n',shmeia(3), error);

plot(xplot2, yy2, 'b-.'); hold on;

legend('13 shmeia');

plot(xplot2, expplot2,'k-','linewidth',2);

title('H synarthsh exp(-4x^2) kai kubiko spline se 13 shmeia');

xlabel('x'); ylabel('y'); axis([-3 3 -1 9]); hold off

ÄéÜóôçìá [−3, 3]

Óçìåßá ÓöÜëìá (ìå 601 éóáðÝ÷ïíôá óçìåßá)

3 1,35666667

7 153,95610447

13 1080,5327780

31 298319867521585,5

61 3445502887858862600

ÄéÜóôçìá [−5, 5]

Óçìåßá ÓöÜëìá (ìå 1001 éóáðÝ÷ïíôá óçìåßá)

13 639278,56668671

Ôï óöÜëìá êáé ï áñéèìüò ôùí óçìåßùí ìåãáëþíïõí áíÜëïãá. Áðü ôç ãñáöéêÞ ðáñáôçñåßôáé ôï åîÞò:êïíôÜ

óôá 1 êáé -1, ôá splines ðñïóåããßæïõí áñêåôÜ ôçí áñ÷éêÞ óõíÜñôçóç. ¼óï ìåãáëþíåé ï áñéèìüò ôùí

óçìåßùí, ôá splines ðáñáìÝíïõí ðéï êïíôÜ áðü ôçí áñ÷éêÞ óõíÜñôçóç (üôáí ðÜìå ðñïò ôï -2) üìùò Ý÷ïõí

"êáêü" óöÜëìá üôáí îåðåñíÜíå ôï -2.
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ÌÅÈÏÄÏÓ ÅËÁ×ÉÓÔÙÍ ÔÅÔÑÁÃÙÍÙÍ.

ÁÓÊÇÓÇ 5. Åñãáóôåßôå üðùò Ðñüâëçìá 8 ãéá íá âñåßôå ôïõò êáôÜëëçëïõò ôýðïõò êáé íá õðïëïãßóåôå

ôïõò óõíôåëåóôÝò ôïõ ðïëõùíýìïõ 2ïõ âáèìïý ðïõ ðñïóåããßæåé ôá ðáñáðÜíù äåäïìÝíá ìå ôçí ìÝèïäï

ôùí åëá÷ßóôùí ôåôñáãþíùí. ×ñçóéìïðïéÞóôå ôï Matlab ãéá ôïõò õðïëïãéóìïýò óáò. Õðïëïãßóôå ôï

Üèñïéóìá ôùí ôåôñáãþíùí ôùí äéáöïñþí. ÊÜíôå ôç ãñáöéêÞ ðáñÜóôáóç ôùí óçìåßùí áëëÜ êáé ôùí

ðïëõùíýìùí óôï ßäéï ãñáöéêü ðáñÜèõñï.

disp('ASKHSH 5'); clf; clear all;

x = linspace(0,3,41); n = length(x);

y = [ 2.07458 1.78801 2.07548 1.97954 2.08945 1.63480 ...

2.03053 1.74630 1.79267 1.42920 1.14101 1.32438 ...

1.17944 0.93214 0.87631 0.80062 0.69002 0.79622...

0.73527 0.60637 0.80011 0.95631 0.64858 0.95624 ...

0.62853 0.55175 0.90018 1.00167 0.60299 1.05339 ...

0.87300 0.99931 1.01089 1.11733 0.95633 1.15222 ...

1.09389 0.86498 1.04563 1.11432 1.15554 ];

sx = sum(x); sx2 = x*x'; sx3 = sum(x.*x.*x); sx4 = sum(x.*x.*x.*x);

sy = sum(y); sxy = x*y'; sx2y = sum(x.*x.*y);

mat = [n sx sx2; sx sx2 sx3; sx2 sx3 sx4];

rhs = [sy; sxy; sx2y];

synt = mat\rhs;

ypol = synt(1) + synt(2)*x + synt(3)*x.*x;

sse = (y-ypol)*(y-ypol)'

plot(x,y,'*k'); hold on;

plot(x,ypol,':b');

legend('dedomena','polyonymo ba8mou 2');

xlabel('x'); ylabel('y');

hold off;
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¢èñïéóìá ôùí ôåôñáãþíùí ôùí óöáëìÜôùí (SSE) = 1, 3911.

ÁÓÊÇÓÇ 6. ×ñçóéìïðïéÞóôå êáôÜëëçëåò óõíáñôÞóåéò/äéáäéêáóßåò ôïõ Matlab, ïé ïðïßåò åöáñìüæïõí

ôçí ìÝèïäï ôùí åëá÷ßóôùí ôåñáãþíùí, ãéá íá õðïëïãßóåôå ôá ðïëõþíõìá âáèìïý 4 êáé 8, ðïõ ðñïóåããßæïõí

ôá ðáñáðÜíù äåäïìÝíá ìå ôï âÝëôéóôï ôñüðï. Õðïëïãßóôå ôá áèñïßóìáôá ôùí ôåôñáãþíùí ôùí äéáöïñþí,

êáé óõãêñßíåôå ìå ôï áíôßóôïé÷ï Üèñïéóìá ôçò ðñïçãïýìåíçò Üóêçóçò. ÊÜíôå ôç ãñáöéêÞ ðñÜóôáóç ôùí

óçìåßùí áëëÜ êáé ôùí ðïëõùíýìùí óôï ßäéï ãñáöéêü ðáñÜèõñï.

disp('ASKHSH 6'); clf; clear all;

x = linspace(0,3,41); n = length(x);

y = [ 2.07458 1.78801 2.07548 1.97954 2.08945 1.63480 ...

2.03053 1.74630 1.79267 1.42920 1.14101 1.32438 ...

1.17944 0.93214 0.87631 0.80062 0.69002 0.79622...

0.73527 0.60637 0.80011 0.95631 0.64858 0.95624 ...

0.62853 0.55175 0.90018 1.00167 0.60299 1.05339 ...

0.87300 0.99931 1.01089 1.11733 0.95633 1.15222 ...

1.09389 0.86498 1.04563 1.11432 1.15554 ];

synt4 = polyfit(x,y,4);

ypoly4 = polyval(synt4, x);

sse = (y-ypoly4)*(y-ypoly4)'

synt8 = polyfit(x,y,8);

ypoly8 = polyval(synt8,x);

sse = (y-ypoly8)*(y-ypoly8)'

plot(x,y,'*k'); hold on;

plot(x,ypoly4,'--b');

plot(x,ypoly8,'-.r');

legend('dedomena','polyonymo ba8mou 4','polyonymo ba8mou 8');

xlabel('x'); ylabel('y');

hold off;

¢èñïéóìá ôùí ôåôñáãþíùí ôùí óöáëìÜôùí ãéá ôï ðïëõþíõìï 4ïõ âáèìïý (SSE) = 0, 9124.

¢èñïéóìá ôùí ôåôñáãþíùí ôùí óöáëìÜôùí ãéá ôï ðïëõþíõìï 8ïõ âáèìïý (SSE) = 0, 9124.
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¼óï áõîÜíåé ï âáèìüò ôïõ ðïëõùíýìïõ, ìéêñáßíåé êáé ôï Üèñïéóìá ôùí ôåôñáãþíùí ôùí óöáëìÜôùí.

ÅÐÁÍÁËÇÐÔÉÊÇ ÁÓÊÇÓÇ. Ôþñá ðïõ ãíùñßæåôå äõï âáóéêÝò ìåèüäïõò(ÐáñåìâïëÞ êáé ÐñïóÝããéóç

ìå ôç ìÝèïäï Åëá÷ßóôùí Ôåôñáãþíùí) êáé ôéò äéáöïñåôéêÝò ðåñéðôþóåéò ðïõ ôéò ÷ñçóéìïðïéïýìå, åßóôå óå

èÝóç íá áðïöáóßóåôå ðïéÜ ìÝèïäï åßíáé ç êáôÜëëçëç ãéá íá ðñïóåããßóïõìå ôï ðñïößë ôïõ êïñéôóéïý óôï

óêßôóï ôçò öùôïãñáößáò ÷ùñßò íá áëëïéþóïõìå ôá ÷áñáêôçñéóôéêÜ ôçò. ×ñçóéìïðïéÞóôå Ýíá ðñüãñáììá

(ghostview, gs, gv ... etc) ãéá íá âñåßôå ôéò óõíôåôáãìÝíåò ôùí óçìåßùí ôïõ ðñïößë. Èá ðñÝðåé íá ôçñÞóåôå

ôç êëßìáêá þóôå íá ìçí áëëÜîïõí ïé áíáëïãßåò.

disp('EPANALHPTIKH ASKHSH'); clf; clear all;

x0 = 72;

y0 = 197;

shmeia = [

191 322

187 326

186 330

185 334

186 338

187 342

190 346

194 350

198 354

201 358

202 362

199 366

196 370

197 374

201 377

203 378

204 379

207 378

213 374

219 370

224 368

226 370

10



222 374

218 378

215 382

212 386

210 390

209 394

208 396

207 398

206 396

205 394

203 396

201 398

201 402

203 406

209 410

213 414

216 418

216 419

221 419

223 418

220 422

217 426

216 422

216 420

214 422

211 426

212 430

213 434

219 438

223 442

229 446

233 450

237 454

240 458

242 462

244 466

244 470

243 474
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243 478

242 482

242 486

244 490

245 494

248 498

250 502

254 506

257 510

];

%%8a baloume twra thn katw aristerh gwnia ths ikonas sto shmeio (0,0)

for i=1 : (size(shmeia,1)),

x(i) = shmeia(i, 1) - x0;

end

for i=1 : (size(shmeia,1)),

y(i) = shmeia(i, 2) - y0;

end

sum = 0;

for i=1 : (size(shmeia,1)-1),

t(i) = sum;

sum = sum + sqrt( (x(i+1) - x(i))^2 + (y(i+1)-y(i))^2 );

end

t(i+1) = sum;

tt = 0 : 0.05 : sum;

xx = spline(t, x, tt);

yy = spline(t, y, tt);

axis([0 350 0 350]);

hold on;

plot(xx, yy);

title('Grafikh parastash tou profil tou koritsiou');

hold off;
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¸÷ïõìå äéáëÝîåé ôçí ðáñåìâïëÞ ìå splines êáé ðáßñíïõìå áñêåôÝò óõíôåôáãìÝíåò ôùí óçìåßùí ôïõ

ðñïößë ãéá ìåãáëýôåñç áêñßâåéá.
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