APPENDIX

Source code of example 1 by using Finite Difference Method 13-point stencil

clear all;
format longG;
%% define parameter
a=0;
b=1;
c=0;
d=1,
epsilon=0.5*10"(-4);
xystep=0.05;
delt=0.001,;
x=a:xystep:b;
y=c:xystep:d;
[tmp nx]=size(x);
[tmp ny]=size(y);
%% define exact solution
cof=1;
UUE=@(xX,yy) cof*(sin(xx*pi)*sin(yy*pi));
UUAXE=@(xX,yy) cof*(sin(xx*pi)*(pi”4)*sin(yy*pi));
uudyE=@(xx,yy) cof*(sin(xx*pi)*(pi~4)*sin(yy*pi));
UUXXyyE=@(xx,yy) cof*(sin(xx*pi)*(pi™4)*sin(yy*pi));
ffE =@ (xX,yy) UUAXE(XX,yy)+2*uuxxyyE(xx,yy)+uudyE(xx,yy);
uE=zeros(nx,ny);
f=zeros(nx,ny);
for i=1:nx

for j=1:ny

UE(i,j)=uuE(x(i),y());
f(i.j)=ffE(x().y());

end;
end;
%% compute IC
uO=zeros(nx,ny);
u0(1,:)=ug(1,);
u0(2,:)=uE(2,);
u0(nx,:)=uE(nx,:);
u0(nx-1,:)=uE(nx-1,:);
uo(:,1)=uk(:,1);
uo(:,2)=uk(:,2);
uo(:,ny)=uk(:,ny);
uO0(:,ny-1)=uE(:,ny-1);
ul=uo0;
it_max=10000000;
tic;
for it=1:it_max

for i=3:nx-2;
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for j=3:ny-2
ul(i,j)=u0(i,j)+delt*((xystep™4)*f(i,j) ...
-(u0(i-2,j)+u0(i+2,j)+u0(i,j-2)+u0(i,j+2)) ...
+8*(u0(i-1,j)+u0(i+1,j)+u0(i,j-1)+u0(i,j+1)) ...
-2*(u0(i-1,j-1)+u0(i+1,j-1)+u0(i-1,j+1)+u0(i+1,j+1)) ...
-20*u0(i,));
end;
end;
TOL=max(max(abs(ul-uE)));
if TOL < epsilon
break;
end;
uO=ul;
disp([it TOL]);
end;
toc;
disp([it TOL));
figure;
mesh(x,y,uk");
figure;
surf(x,y,ul’);

Source code of example 1 by using Finite Difference Method 25-point stencil

clear all;

format longG;

%% define parameter

a=0;

b=1;

c=0;

d=1,

epsilon=0.5*10"(-4);

xystep=0.05;

delt=0.001;

X=a:xystep:b;

y=c:xystep:d;

[tmp nx]=size(x);

[tmp ny]=size(y);

%% define exact solution

cof=1;

UUE=@(xx,yy) cof*(sin(xx*pi)*sin(yy*pi));
UUAXE=@(xx,yy) cof*(sin(xx*pi)*(pi~4)*sin(yy*pi));
uudyE=@(xx,yy) cof*(sin(xx*pi)*(pi~4)*sin(yy*pi));
UUXXYYE=@(xX,yy) cof*(sin(xx*pi)*(pi™4)*sin(yy*pi));
ffE =@(XX,yy) UUAXE(XX,yy)+2*uuxxyyE(xx,yy)+uudyE(xx,yy);
uE=zeros(nx,ny);

f=zeros(nx,ny);

for i=1:nx



for j=1:ny
UE(i.j)=uuE(x(i).y());
f(i.)=fE(X().y(1));
end;
end;
%% compute IC
u0=zeros(nx,ny);
u0(1,:)=uk(1,);
u0(2,:)=uk(2,);
u0(nx,:)=ukE(nx,:);
uO(nx-1,:)=uE(nx-1,:);
uo(:,1)=uk(:,1);
uo(:,2)=uk(:,2);
uo(:,ny)=ug(:,ny);
u0(:,ny-1)=uk(:,ny-1);
ul=u0;
it_max=10000000;
tic;
for it=1:it_max
for i=3:nx-2;
for j=3:ny-2
ul(i,j)=u0(i,j)+delt*((xystep™4)*(12*f(i,j)-f(i-2,))-f(i+2,))-1(i,j-2)....
-f(i,j+2)+16*(f(i-1,j)+f(i+1,j)+1(i,j-1)+1(i,j+1))) ...
+5*(u0(i-2,j-2)+u0(i+2,j-2)+u0(i-2,j+2)+ul(i+2,j+2)) ...
-44*(u0(i-1,j-2)+u0(i+1,j-2)+u0(i-1,j+2)+u0(i+1,j+2)+u0(i-2,j-1)...
+u0(i+2,j-1)+u0(i-2,j+1)+u0(i+2,j+1)) ...
+6*(u0(i,j-2)+u0(i,j+2)+u0(i-2,j)+ul(i+2,j)) ...
+128*(u0(i-1,j-1)+u0(i+1,j-1)+u0(i-1,j+1)+u0(i+1,j+1)) ...
+120*(u0(i,j-1)+u0(i,j+1)+u0(i-1,j)+u0(i+1,))) ...
-684*u0(i,)));
end;
end;
TOL=max(max(abs(ul-uE)));
if TOL < epsilon
break;
end;
u0=ul;
disp([it TOL]);
end;
toc;
disp([it TOL));
figure;
mesh(x,y,uE");
figure;
surf(x,y,ul’);
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Source code of example 1 by using Integrated Radial Basis Functions 5-point
stencil

clear all;
format longG;
%% define parameter
G=@(xx,xxk,aak) sqrt((xx-xxk)"2+aak"2);
HOb=@(xx,xxk,aak) (1/4*(2*xx-2*xxk))*sqrt(xx"2-
2% xx*xxk+xxk"2+aak”2)+(1/2)*aak 2 *In(xx-xxk+sqrt(xx"2-
2*xx*xxk+xxk"2+aak”2));
H1b=@(xx,xxk,aak) (1/6)*(xx"2-2*xx*xxk+xxk"2+aak”2)"(3/2)+(1/2)*aak"2
*log(xx-xxk+sqrt(xx"2-2*xx*xxk+xxk"2+aak”"2))*xx-(1/2)*aak"2*sqrt(xx"2-
2*xx*xxk+xxk"2+aak”2)-(1/2)*aak"2*xxk*log(xx-xxk+sqrt(xx"2-
2*xxX*xxk+xxk2+aak”"2));
% G=@(xx,xxk,aak) exp(-aak"2*(xx-xxk)"2);
% HOb=@ (xx,xxk,aak) (1/2)*sqgrt(pi)*erf(aak*xx-aak*xxk)/aak;
% H1b=@(xx,xxk,aak) (1/2)*sqrt(pi)*erf(aak*xx-aak*xxk)*xx/aak;
a=0;
b=1;
c=0;
d=1,
xystep=0.05;
X=a:xystep:b;
y=c:xystep:d;
[tmp nx]=size(x);
[tmp ny]=size(y);
ak=0.5;
epsilon=0.5*10"(-4);
eta=zeros(5,nx,ny);
theta=zeros(5,nx,ny);
for i=3:nx-2
for j=3:ny-2
x1=x(i-1);
x3=x(i);
x5=x(i+1);
C=zeros(5,5);
C(1,1)=H1b(x1,x1,ak);
C(1,2)=H1b(x1,x3,ak);
C(1,3)=H1b(x1,x5,ak);
C(1,4)=x1,
C(1,5)=1,
C(2,1)=H1b(x3,x1,ak);
C(2,2)=H1b(x3,x3,ak);
C(2,3)=H1b(x3,x5,ak);
C(2,4)=x3;
C(2,5)=1,;
C(3,1)=H1b(x5,x1,ak);
C(3,2)=H1b(x5,x3,ak);
C(3,3)=H1b(x5,x5,ak);



C(3,4)=x5;
C(3,5)=1;
C(4,1)=G(x1,x1,ak);
C(4,2)=G(x1,x3,ak);
C(4,3)=G(x1,x5,ak);
C(4,4)=0;
C(4,5)=0;
C(5,1)=G(x5,x1,ak);
C(5,2)=G(x5,x3,ak);
C(5,3)=G(x5,x5,ak);
C(5,4)=0;
C(5,5)=0;
iIC=inv(C);
eta(:,i,))=[G(x3,x1,ak) G(x3,x3,ak) G(x3,x5,ak) 0 0]*iC;
y1=y(i-1);
y3=y(i);
y5=y(i+1);
C=zeros(5,5);
C(1,1)=H1b(yl,y1,ak);
C(1,2)=H1b(y1,y3,ak);
C(1,3)=H1b(y1,y5,ak);
C(L4)=y1;
C(1,5)=1,
C(2,1)=H1b(y3,y1,ak);
C(2,2)=H1b(y3,y3,ak);
C(2,3)=H1b(y3,y5,ak);
C(2,4)=y3;
C(2,5)=1,;
C(3,1)=H1b(y5,y1,ak);
C(3,2)=H1b(y5,y3,ak);
C(3,3)=H1b(y5,y5,ak);
C(3,4)=y5;
C(3,5)=1,;
C(4,1)=G(y1,y1,ak);
C(4,2)=G(y1,y3,ak);
C(4,3)=G(y1,y5,ak);
C(4,4)=0;
C(4,5)=0;
C(5,1)=G(y5,y1,ak);
C(5,2)=G(y5,y3,ak);
C(5,3)=G(y5,y5,ak);
C(5,4)=0;
C(5,5)=0;
iC=inv(C);
theta(:,i,))=[G(y3,yl,ak) G(y3,y3,ak) G(y3,y5,ak) 0 0]*iC;
end;

end;

%% define exact solution

cof=1;



UUE=@(xx,yy) cof*(sin(xx*pi)*sin(yy*pi));
UUXXE=@(xX,yy) cof*(sin(xx*pi)*(-pi*2)*sin(yy*pi));
uuyyE=@(xx,yy) cof*(sin(xx*pi)*(-pi*2)*sin(yy*pi));
UUAXE=@(xx,yy) cof*(sin(xx*pi)*(pi~4)*sin(yy*pi));
UU4yE=@(xx,yy) cof*(sin(xx*pi)*(pi™4)*sin(yy*pi));
UUXXYYE=@(XX,yy) cof*(sin(xx*pi)*(pi*4)*sin(yy*pi));
WE =@(xX,yy) UUXXE(XX,yy)+uuyyE(xx,yy);

VVXXE =@ (XX,yYy) UUAXE(XX,yy)+UuxxyyE(Xx,yy);
VWYYE =@ (XX,yy) UUXXYYE(XX,yy)+UuudyE(Xx,yy);

ffFE =@ (XX,yy) UUAXE(XX,yY)+2*UuxxyyE(Xx,yy)+uudyE(xX,yy);

uE=zeros(nx,ny);
vE=zeros(nx,ny);
f=zeros(nx,ny);
for i=1:nx
for j=1:ny
UE(i,j)=uuE(x(i),y());
VE(ij)=WE(x() Y ()
f(i.j)=fE(x(1).y());
end;
end;

%% compute IC
vO0=zeros(nx,ny);
vO(1,))=VvE(1,);
v0(2,))=VE(2,);
vO(nx,:)=VE(nx,:);
vO(nx-1,:)=VvE(nx-1,3);
vO(:,1)=VE(:;,1);
v0(:,2)=VE(:,2);
vO(:,ny)=VE(:,ny);
vO(:,ny-1)=VE(:,ny-1);
u0=zeros(nx,ny);
u0(1,:)=uk(1,);
u0(2,:)=uk(2,);
u0(nx,:)=uk(nx,:);
u0(nx-1,:)=uE(nx-1,);
uo(:,1)=uk(:,1);
u0(:,2)=uk(:,2);
uo(:,ny)=uk(:,ny);
uo(:,ny-1)=uk(:,ny-1);
v1=Vv0;
ul=u0;
it_max=100000;
tic;
for it=1:it_max

for i=3:nx-2;

for j=3:ny-2
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end;
end;

v1(i,j)=(f(i,j) -(eta(4,i,j)*(vO(i-2,j)-2*v0(i-1,j)+VvO(i,j))/ (xystep”2) ...

+eta(5,1,))*(vO0(i,j)-2*vO(i+1,j)+vO0(i+2,)))/(xystep”2)) ...
-(theta(4,i,))*(v0(i,j-2)-2*vO0(i,j-1)+VvO(i,})))/(xystep”2) ...
+theta(5,i,j)*(vO(i,j)-2*vO0(i,j+1)+vO(i,j+2))/(xystep”2)) ...
-eta(1,i,j)*v1(i-1,j)-eta(3,i,j)*vO(i+1,j) ...
-theta(1,i,j)*v1(i,j-1)-theta(3,i,j)*vO0(i,j+1)) ...
/(eta(2,i,j)+theta(2,i,j));

ul(i,j)=(v1(yj) ...
-(eta(4,i,))*(u0(i-2,j)-2*u0(i-1,j)+u0(i,j))/(xystep”2) ...
+eta(5,i,j)*(u0(i,j)-2*u0(i+1,j)+ul(i+2,j))/(xystep”2)) ...
-(theta(4,i,j)*(u0(i,j-2)-2*u0(i,j-1)+u0(i,j))/(xystep”2) ...
+theta(5,i,))*(u0(i,j)-2*u0(i,j+1)+u0(i,j+2))/(xystep”2)) ...
-eta(1,i,j)*ul(i-1,j)-eta(3,i,j)*u0(i+1,j) ...
-theta(1,i,j)*ul(i,j-1)-theta(3,i,j)*u0(i,j+1)) ...
/(eta(2,i,j)+theta(2,i,)));

TOL=max(max(abs(ul-u0)));

if TOL

< epsilon

break;

end;
vO=v1;
ul=ul;
disp([it
end;
toc;

TOLY));

disp([it TOL));
disp(max(max(abs(ul-uE))));

figure;

mesh(X,y,uE");

hold on;

surf(x,y,ul’);

figure;

mesh(X,y,uE'-ul’)
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Source code of example 2 by using Finite Difference Method 13-point stencil

clear all;
format longG;
%% define parameter
a=0;
b=1;
c=0;
d=1;
epsilon=0.5*10"(-4);
xystep=0.05;
delt=0.001,;
x=a:xystep:b;
y=c:xystep:d;
[tmp nx]=size(x);
[tmp ny]=size(y);
%% define exact solution
cof=1;
UUE=@(XX,yy) cof*((xx"2)*(xx-1)"2*(yy"2)*(yy-1)"2);
UU4AXE=@(xx,yy) cof*(24*(yy"2)*(yy-1)"2);
UU4yE=@(xx,yy) cof*(24*(xx"2)*(xx-1)"2);
UUXXYYE=@(XX,yY) cof*((2*(XX"2)+8*Xx*(XX-1)+2*(XX-1)"2)*(2*(yy"2)...
+8*yy*(yy-1)+2*(yy-1)"2));
ffE =@ (XX,yYy) UUAXE(XX,yYy)+2*uuxxyyE(xx,yy)+uudyE(xx,yy); UuE=zeros(nx,ny);
f=zeros(nx,ny);
for i=1:nx
for j=1:ny
UE(i,j)=uuE(x(i),y (3));
f(i.J)=FE(x(1).y());
end;
end;
%% compute IC
u0=zeros(nx,ny);
u0(1,:)=uk(1,);
u0(2,:)=uk(2,);
u0(nx,:)=uk(nx,:);
u0(nx-1,:)=uE(nx-1,:);
uo(:,1)=uk(:,1);
u0(:,2)=uk(:,2);
uo(:,ny)=uk(:,ny);
u0(:,ny-1)=uE(:,ny-1);
ul=uo0;
it_max=10000000;
tic;
for it=1:it_max
for i=3:nx-2;
for j=3:ny-2
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ul(i,j)=u0(i,j)+delt*((xystep™4)*f(i,j) ...
-(u0(i-2,j)+u0(i+2,j)+u0(i,j-2)+u0(i,j+2)) ...
+8*(u0(i-1,j)+u0(i+1,j)+u0(i,j-1)+u0(i,j+1)) ...
-2*(u0(i-1,j-1)+u0(i+1,j-1)+u0(i-1,j+1)+u0(i+1,j+1)) ...
-20*u0(i,j));
end;
end;
TOL=max(max(abs(ul-uE)));
if TOL < epsilon
break;
end;
uO=ul;
disp([it TOL]);
end;
toc;
disp([it TOL));
figure;
mesh(X,y,uE");
figure;
surf(x,y,ul’;

Source code of example 2 by using Finite Difference Method 25-point stencil

clear all;
format longG;
%% define parameter
a=0;
b=1;
c=0;
d=1;
epsilon=0.5*10"(-4);
xystep=0.05;
delt=0.001;
X=a:xystep:b;
y=c:xystep:d;
[tmp nx]=size(x);
[tmp ny]=size(y);
%% define exact solution
cof=1;
UUE=@(XX,yy) cof*((xx"2)*(xx-1)"2*(yy"2)*(yy-1)"2);
UUAXE=@(xX,yy) cof*(24*(yy"2)*(yy-1)"2);
UU4YE=@(XX,yy) cof*(24*(xx"2)*(xx-1)"2);
UUXXYYE=@(XX,yY) cof*((2*(xx"2)+8*xx*(xX-1)+2*(xx-1)"2)*(2*(yy"2)...
+8*yy*(yy-1)+2*(yy-1)"2));
ffE =@(XX,yy) UUAXE(XX,yy)+2*uuxxyyE(xx,yy)+uudyE(xx,yy);
uE=zeros(nx,ny);
f=zeros(nx,ny);
for i=1:nx
for j=1:ny



UE(i j)=uuE(x(i).y());
f(i.)=FE(X().y(1));
end;
end;
%% compute IC
uO=zeros(nx,ny);
uO(1,:)=ukE(l,);
u0(2,:)=uk(2,);
u0(nx,:)=ukE(nx,:);
u0(nx-1,:)=uE(nx-1,);
u0(:,1)=uk(:,1);
uo(:,2)=uk(:,2);
uo(:,ny)=uk(:,ny);
uo(:,ny-1)=uk(:,ny-1);
ul=u0;
it_max=10000000;
tic;
for it=1:it_max
for i=3:nx-2;
for j=3:ny-2
ul(i,j)=u0(i,j)+delt*((xystep™4)*(12*f(i,j)-f(i-2,j)-f(i+2,))-1(i,j-2)
-f(i,j+2)+16*(f(i-1,j)+f(i+1,j)+1(i,j-1)+1(i,j+1))) ...
+5*(u0(i-2,j-2)+u0(i+2,j-2)+u0(i-2,j+2)+u0(i+2,j+2)) ...
-44*(u0(i-1,j-2)+u0(i+1,j-2)+u0(i-1,j+2)+u0(i+1,j+2)+u0(i-2,j-1)
+u0(i+2,j-1)+u0(i-2,j+1)+u0(i+2,j+1)) ...
+6*(u0(i,j-2)+u0(i,j+2)+u0(i-2,j)+ul(i+2))) ...
+128*(u0(i-1,j-1)+u0(i+1,j-1)+u0(i-1,j+1)+u0(i+1,j+1)) ...
+120*(u0(i,j-1)+u0(i,j+1)+u0(i-1,j)+u0(i+1,))) ...
-684*u0(i,)));
end;
end;
TOL=max(max(abs(ul-uE)));
if TOL < epsilon
break;
end;
u0=ul;
disp([it TOL]);
end;
toc;
disp([it TOL));
figure;
mesh(x,y,uE");
figure;
surf(x,y,ul’);
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Source code of example 2 by using Integrated Radial Basis Functions 5-point
stencil

clear all;
format longG;
%% define parameter
G=@(xx,xxk,aak) sqrt((xx-xxk)"2+aak"2);
HOb=@(xx,xxk,aak) (1/4*(2*xx-2*xxK))*sqrt(xx"2-2*xx*xxk+xxk"2+aak"2)...
+(1/2)*aak2*In(xx-xxk+sqrt(xx"2-2*xx*xxk+xxk"2+aak”2));
H1b=@(xx,xxk,aak) (1/6)*(xx"2-2*xx*xxk+xxk"2+aak"2)(3/2)...
+(1/2)*aak"2*log(xx-Xxk+sqrt(xx"2-2*xx*xxk+xxk"2+aak”2)) *xx...
-(1/2)*aak"2*sqri(xx"2-2*xx*xxk+xxk"2+aak”"2)...
-(1/2)*aak"2*xxk*log(xx-xxk+sqrt(xx"2-2*xx*xxk+xxk"2+aak”2));
% G=@(xx,xxk,aak) exp(-aak"2*(xx-xxk)"2);
% HOb=@ (xx,xxk,aak) (1/2)*sgrt(pi)*erf(aak*xx-aak*xxk)/aak;
% H1b=@(xx,xxk,aak) (1/2)*sgrt(pi)*erf(aak*xx-aak*xxk)*xx/aak;
a=0;
b=1;
c=0;
d=1,
xystep=0.05;
x=a:xystep:b;
y=c:xystep:d;
[tmp nx]=size(x);
[tmp ny]=size(y);
ak=0.5;
epsilon=0.5*10"(-4);
eta=zeros(5,nx,ny);
theta=zeros(5,nx,ny);
for i=3:nx-2
for j=3:ny-2
x1=x(i-1);
x3=x(i);
x5=x(i+1);
C=zeros(5,5);
C(1,1)=H1b(x1,x1,ak);
C(1,2)=H1b(x1,x3,ak);
C(1,3)=H1b(x1,x5,ak);
C(1,4)=x1,
C(1,5)=1,;
C(2,1)=H1b(x3,x1,ak);
C(2,2)=H1b(x3,x3,ak);
C(2,3)=H1b(x3,x5,ak);
C(2,4)=x3;
C(2,5)=1,;
C(3,1)=H1b(x5,x1,ak);
C(3,2)=H1b(x5,x3,ak);
C(3,3)=H1b(x5,x5,ak);
C(3,4)=x5;
C(3,5)=1;



C(4,1)=G(x1,x1,ak);

C(4,2)=G(x1,x3,ak);

C(4,3)=G(x1,x5,ak);

C(4,4)=0;

C(4,5)=0;

C(5,1)=G(x5,x1,ak);

C(5,2)=G(x5,x3,ak);

C(5,3)=G(x5,x5,ak);

C(5,4)=0;

C(5,5)=0;

iC=inv(C);

eta(,1,))=[G(x3,x1,ak) G(x3,x3,ak) G(x3,x5,ak) 0 0]*iC;

yl=y(i-1);

y3=y(i);

y5=y(i+1);

C=zeros(5,5);

C(1,1)=H1b(yl,y1,ak);

C(1,2)=H1b(y1,y3,ak);

C(1,3)=H1b(y1,y5,ak);

C(L4)=y1;

C(1,5)=1,;

C(2,1)=H1b(y3,y1,ak);

C(2,2)=H1b(y3,y3,ak);

C(2,3)=H1b(y3,y5,ak);

C(2,4)=y3;

C(2,5)=1,;

C(3,1)=H1b(y5,y1,ak);

C(3,2)=H1b(y5,y3,ak);

C(3,3)=H1b(y5,y5,ak);

C(3,4)=y5;

C(3,5)=1;

C(4,1)=G(yl,y1,ak);

C(4,2)=G(y1,y3,ak);

C(4,3)=G(y1,y5,ak);

C(4,4)=0;

C(4,5)=0;

C(5,1)=G(y5,y1,ak);

C(5,2)=G(y5,y3,ak);

C(5,3)=G(y5,y5,ak);

C(5,4)=0;

C(5,5)=0;

iC=inv(C);

theta(:,i,j)=[G(y3,y1,ak) G(y3,y3,ak) G(y3,y5,ak) 0 0]*iC;

end;

end;
%% define exact solution
cof=1;
UUE=@(XX,yy) cof*((xx"2)*(xx-1)"2*(yy"2)*(yy-1)"2);
UUXXE=@(XX,yy) cOf*((2*(XX"2)+8*Xx*(xX-1)+2*(xx-1)"2)*(yy"2)*(yy-1)"2);
uuyyE=@(xx,yy) cof*((2*(yy"2)+8*yy*(yy-1)+2*(yy-1)"2)*(xx"2)*(xx-1)"2);



UUAXE=@(xX,yy) cof*(24*(yy"2)*(yy-1)"2);
UU4YE=@(XX,yy) cof*(24*(xx"2)*(xx-1)"2);

UUXXYYE=@(XX,yY) cof*((2*(XX"2)+8*xXx*(XX-1)+2*(XX-1)"2)*(2*(yy"2)...

+8*yy*(yy-1)+2*(yy-1)"2));
WE =@(xx,yy) UUXXE(XX,yy)+uuyyE(xx,yy);
VXXE =@ (XX,yy) UU4XE(XX,yy)+UuuxxyyE(xx,yy);
VWYYE =@(XX,yy) UUXXYYE(XX,yYy)+UUudyE(XX,yy);
ffFE =@ (XX,yy) UUAXE(XX,YY)+2*UuxxXyyE(xx,yy)+uudyE(xx,yy);
uE=zeros(nx,ny);
vE=zeros(nx,ny);
f=zeros(nx,ny);
for i=1:nx
for j=1:ny
UE(i,j)=uuE(x(i).y(Q));
VE(i)=WE(D) Y ():
f(i.j)=fE(x().y());
end,
end,
%% compute IC
v0=zeros(nx,ny);
vO(1,:)=VvE(L,);
v0(2,:)=VE(2,);
vO(nx,:)=VvE(nx,:);
vO(nx-1,:)=VvE(nx-1,);
vO(;,1)=VvE(:,1);
v0(:,2)=VE(:,2);
vO(:,ny)=VE(:,ny);
vO(:,ny-1)=VE(:,ny-1);
uO=zeros(nx,ny);
u0(1,:)=uk(1,);
u0(2,:)=uk(2,);
u0(nx,:)=uE(nx,:);
u0(nx-1,:)=uE(nx-1,:);
u0(:,1)=uk(:,1);
uo(:,2)=uk(:,2);
uo(:,ny)=ug(:,ny);
uo(:,ny-1)=uk(:,ny-1);
v1=v0;
ul=uo;
it_max=100000;
tic;
for it=1:it_max
for i=3:nx-2;
for j=3:ny-2
VA(i,j)=(f(i)) ..
-(eta(4,i,j)*(vO(i-2,j)-2*v0(i-1,j)+v0(i,j))/(xystep”2) ...
+eta(5,i,j)*(vO(i,j)-2*v0(i+1,))+vO(i+2,)))/(xystep”2)) ...
-(theta(4,i,j)*(v0(i,j-2)-2*vO0(i,j-1)+VvO0(i,)))/(xystep”2) ...
+theta(5,i,j)*(vO(i,j)-2*vO0(i,j+1)+vO0(i,j+2))/(xystep”2)) ...
-eta(1,i,j)*v1(i-1,j)-eta(3,i,j))*vO(i+1,j) ...
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-theta(1,i,j)*v1(i,j-1)-theta(3,i,j)*vO(i,j+1)) ...
/(eta(2,i,))+theta(2,i,}));

uL(i,j)=(v1(i,j) -(eta(4,ij)*(u0(i-2,j)-2*u0(i-1,j)+uo(i,j))/(xystep”2) ...

+eta(5,i,j)*(u0(i,j)-2*u0(i+1,j)+ul(i+2,j))/(xystep”2)) ...
-(theta(4,i,))*(u0(i,j-2)-2*u0(i,j-1)+u0(i,j))/(xystep”2) ...
+theta(5,1,j)*(u0(i,j)-2*u0(i,j+1)+u0(i,j+2))/(xystep”2)) ...
-eta(1,i,j)*ul(i-1,j)-eta(3,i,j)*u0(i+1,j) ...
-theta(1,i,j)*ul(i,j-1)-theta(3,i,j)*u0(i,j+1)) ...
/(eta(2,i,j)+theta(2,i,}));
end;
end;
TOL=max(max(abs(ul-u0)));
if TOL < epsilon
break;
end;
vO=v1;
uO=ul;
disp([it TOLY));
end;
toc;
disp([it TOL]);
disp(max(max(abs(ul-uE))));
figure;

mesh(X,y,uE");
hold on;
surf(x,y,ul’);
figure;
mesh(x,y,uE'-ul’)
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