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8VLQJ 0$7/$%� ZH VKDOO FRPSXWH WKH GLVWULEXWLRQ RI WKH IXQFWLRQ X�

% Homework #1

% MEAM 502

%

______________________________________________________________________

__________________

% set up a grid in the computational domain

%

ds=0.1;

dt=0.1;

xl=-1:ds:1;

yl=-1:dt:1;

n=size(xl,2);

for  i=1:n

   for  j=1:n

      x(i,j)=(3+yl(j))*cos(pi*(1-xl(i))/2);

      y(i,j)=(5+3*yl(j))*sin(pi*(1-xl(i))/2)/2;

      R(i,j)=0;

   end

end

mesh(x,y,R)

pause

%

% for the successive over-relaxation method

%

omega=1.75;

u=zeros(n);

iteration=0;

maxiteration=100;

error=1;

tolerance=10^(-5);

errorh=[];



%

while  error>tolerance

%

errorn=0;

errord=0;

for  i=2:n-1

for  j=2:n-1

s=xl(i);

t=yl(j);

%

a11=(61+54*s+13*s^2+(11-6*s-

5*s^2)*cos(pi*t))/(2.*(7+3*s+2*cos(pi*t))^2);

a12=(2*(3+5*s)*sin(pi*t))/(pi*(7+3*s+2*cos(pi*t))^2);

a22=(2*(13+5*cos(pi*t)))/(pi^2*(7+3*s+2*cos(pi*t))^2);

b1=(201+192*s+39*s^2+5*(15+14*s+3*s^2)*cos(pi*t)-

2*(3+5*s)*cos(2*pi*t))/(2.*(7+3*s+2*cos(pi*t))^3);

b2=(2*(4-15*s+5*cos(pi*t))*sin(pi*t))/(pi*(7+3*s+2*cos(pi* t))^3);

%

a1=0.5*(a11/ds^2+0.5*b1/ds)/(a11/ds^2+a22/dt^2);

a2=0.5*(a11/ds^2-0.5*b1/ds)/(a11/ds^2+a22/dt^2);

a3=0.5*(a22/dt^2+0.5*b2/dt)/(a11/ds^2+a22/dt^2);

a4=0.5*(a22/dt^2-0.5*b2/dt)/(a11/ds^2+a22/dt^2);

a5=0.125*(a12/(ds*dt))/(a11/ds^2+a22/dt^2);

a6=0.5*2/(a11/ds^2+a22/dt^2);

res=a1*u(i+1,j)+a2*u(i-1,j)+a3*u(i,j+1)+a4*u(i,j-1)+a5*(u(i+1,j+1)-

u(i+1,j-1)-u(i-1,j+1)+u(i-1,j-1))+a6;

uij=(1-omega)*u(i,j)+omega*res;

errorn=errorn+(uij-u(i,j))^2;

errord=errord+uij^2;

u(i,j)=uij;

end

end

iteration=iteration+1;



error=sqrt(errorn)/sqrt(errord);

errorh(iteration)=error;

if  iteration>maxiteration, break , end

%

end

%

plot(errorh)

title( 'Convergence History of the SOR method' )

xlabel( 'iteration' )

ylabel( 'relative error' )

pause

%

mesh(x,y,u)

title( 'Distribution of the Solution u' )
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