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%this script generates the SPARSE MATRIX needed for
%a matrix-based solution of Laplace equation USING spdiags
%and solves the system of equations
%the grid dimensions are (nx+2)*(ny+2),
%so that the number of interior nodes is nx*ny (more convenient notation)
%the boundary conditions are constant values on the left and right edges,
%with no flux boundaries along the top and bottom edges
%NOTE THAT THE TOTAL NUMBER OF UNKNOWNS IS n=nx*ny, so A is an nxn matrix
%
nx=101;
ny=101;
n=nx*ny;%total number of unknowns
%set first type boundary values on left and right boundary
uleft=zeros(ny,1);
uright=ones(Cny,1);
%delx and dely calculated
delx=1/(nx+1);
dely=1/(ny+1);
%put -4 on the main diagonal
vecmain=-2*ones(n,1)/delxA2+-2*ones(n,1)/delyAr2;
%put 1 on the first lower diagonal, later modify it
vecdown=ones(n-1,1)/delyA2;
%put 1 on the first upper diagonal, later modify it
vecup=ones(n-1,1)/delyA2;
%put 1 on the far lower diagonal, later modify it
vecleft=ones(n-ny,1)/delx/2;
%put 1 on the far upper diagonal, later modify it
vecright=ones(n-ny,1)/delxA2;
%set up right-hand side vector as zeros, later modify it
rhs=zeros(n,1);
rhs(fix(nx*ny/2))=10000;
%now modify the vectors that define the matrix for nodes adjacent to
boundaries
%left and right boundaries (no change in vectors, only in rhs
for k=1:ny
rhs(k)=rhs(k)-uleft(k)/delxA2;
rhsCCnx-1)*ny+k)=rhs((nx-1)*ny+k)-uright(k)/delxA2;
end
%for bottom and top boundaries (no flux, so delete -1/delyAr2 from main
%diagonal, and zero out vecup for top boundary, vecdown for bottom boundary
for 1=0:nx-1
%bottom boundary - ibot is node number, ibot-1 is the index in the
%vector vecdown (one less than ibot)
ibot=1*¥ny+1;
if (ibot ~= 1)
vecdown(ibot-1)=0;



end
vecmain(ibot)=vecmain(ibot)+1/delyA2;
%top boundary - itop is the node number, the index in vectop is same
itop=ibot+ny-1;
if (itop ~= nx*ny)
vecup(itop)=0;
end
vecmain(itop)=vecmain(itop)+1/delyAZ;
end
%Create sparse matrix S using the spdiags command in MATLAB
%spdiags works a bit non-intuitively. It takes the upper part of
%sub-diagonals and lower part of super-diagonals.
vl=[vecleft;zeros(ny,1)];
vZ2=[vecdown;Q];
v3=vecmain;
v4=[0;vecup];
v5=[zeros(ny,1);vecright];
S=spdiags([vl,v2,v3,v4,v5],[-ny,-1,0,1,ny],n,n);
disp 'sparse matrix'
ticyu=Swhsstoc
%now construct the uplot vector for contour plotting
uplot=zeros(nx+2,ny+2);
uplot(1,1)=0.0;
uplot(l,2:ny+1)=uleft’;
uplot(l,ny+2)=0.0;
for i=1:nx
for j=1ty
index=(i-1)*ny+j;
iplot=i+1;
jplot=j+1;
[index iplot jplot];
uplot(iplot, jplot)=u(index);
end
end
for i=2:nx+1
uplot(i,)=uplot(i,2);
uplot(i,ny+2)=uplot(i,ny+1);
end
uplot(nx+2,1)=1.0;
uplot(nx+2,2:ny+1)=uright';
uplot(nx+2,ny+2)=1.0;
x=0:delx:1;
y=0:dely:1;
contourf(x,y,uplot)
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