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W odec Dicichlet Svee

function [vh,xh] = poissld_4P(f,N)

4th order 1D Poisson solve with DST
implemented by matrix multiply by P

o o° o P o o

u'' = f, u(0)=u(1)=0
h = 1/N;
xh = (0:N) 'xh; % discrete grid
fh = f(xh);
lam = -2x(1-cos(xh(2:N)*pi))/(h*2); % evals
P = createP(N);

fh(2:N)+(1/12)%(fh(1:N-1)-2%fh(2:N)+fh(3:N+1));
Pxfh; % transform

<
=5
[ L | B [ [

vh./(lam); % Solve in Fourier space
L R vh = Pxvh; % transform back
l o vh [0; vh; 0]; % set BC
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ffunct

ion [vh,xh]

% with homogeneous Neumann BC

% u'''=f, u'(o)=u'(1)=0

% u(x) = exp(cos(pixx))

% f(x) =

h = 1/N; = (0:N) 'xh;

lam = —2*(1 cos(xh(l N+1)*p1))/(hA2),
f = pi*2x(-cos(pixxh)+sin(pixxh).”2).
P = createcosP(N);

vh = Pxf; %
vh(1l) = 0; %
vh(2:N+1) = vh(2:N+1)./lam(2:N+1);

vh = Pxvh; %
vh = vh + (exp(1)-vh(1));

err = max(abs(vh — exp(cos(pixxh))))

= poissld_2PNeumann(N)
2nd order Poisson solve using P/DCT

(pin2)*exp(cos(pikxx)).*x(sin(pixx).”2-cos(pixx))

*xexp(cos(pixxh));

transform
set 0 mode

transform back



