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% Programme 3: Weighted Residual Method
close all

x= 0:0.01:1;

al=1;

%collocation

a21=-0.9310;

a31=0.3103;

Rl=a2l1* (1+x)+ (a31l* (2.*x+x.72)) +1
ul= al+(a2l.*x)+(a3l.*x."2);
handl = plot(x,ul, 'r'");

hold on

%subdomain

a2z2= -0.9474;

a32= 0.3158;

R2=a22* (1+x) + (a32* (2.*x+x."2) ) +1
u2= al+(a22.*x)+(a32.*x.72);
hold on

hand2 = plot(x,u2, 'b")
%galerkine

a23=-0.9143;

a33 = 0.2857;

R3=a23* (1+x)+ (a33* (2.*x+x.72)) +1
ul3= al+(a23.*x)+(a33.*x."2);
hold on

hand3=plot (x,u3, 'c")

sleast

a24= -0.9427;

a34 = 0.3110;

R4=a24* (1+x)+ (a34* (2.*x+x.72)) +1
ud= al+(az2d4.*x)+(a34.*x.72);
hand4=plot (x,u4, 'k")

$Exact solution

uex=exp (-x) ;

hold on

handb=plot (x,uex, 'g:")

set (hand5, 'LineWidth', 2);
xlabel ('"x")

ylabel ('u(x) ')

set (gcf, 'color','w');

grid

set (handl, 'LineWidth', 2);
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set (hand2, 'LineWidth', 2);

set (hand3, 'LineWidth', 2);

set (hand4, 'LineWidth', 2);

legend (' Collocation method', 'Subdomain
method', "Méthode de Galerkine', 'Least squares
method', "Exact Solution')

figure

hand6é=plot (x,R1l, 'r',x,R2,'b',x,R3,'c',x,R4,"'k")
set (hand6, 'LineWidth', 2);

xlabel ('"x")

ylabel ('R(x) ")

set (gcf, 'color','w');

grid
legend (' Collocation method', 'Subdomain method
', '"Méthode de Galerkine ', 'Least squares method

', 'Exact Solution')
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fol x3(x —1) (-10x2 + 2a,(3x — 1) + (2a; — 5)) dx = 0 :asldl asleall
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Exact solution
L Approximate solutionl
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y(x)
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74
R

x=0:0.05:1;

yex=[10/12 0 +5/2 -10/3 0]

y_ex= polyval(yex,x)

y_apl= 4.%x.*(x-1);

y_ap2=polyval([5/3 3/2 -19/6 0],x)

figure

hand= plot(x,y_ex,'r',x,y_apl,'b',x,y_ap2,'ko:")
set(hand, 'LineWidth', 3);

xlabel('x")

ylabel('y(x)")

set(gcf,'color','w");

grid

set(hand,'LineWidth', 2);

legend('Exact solution','Approximatesolution1','Approximate solution2")
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