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% FS_heat : Fourier Spectral method +RK4 on heat eqn with Dirichlet BCs
% qt=a*q xx 0<x<L=l,a=1,0<t<T=0.05

% q(x,0) = exp(-(x - 0.5).72/(2*sigma”2)), sigma = 0.1

% BCs: Dirichlet q(1,t) =q(0,t)=0

% Use N = 2”p modes on an extended periodic domain [0,2]

p=3;

nu = 0.2; % nu = a*dt/dx"2; nondimensional timestep dt; RK4 stability limit nu < 2.8/pi"2 = 0.28
nx = 2p;

dx = 2*L/nx;

dt = nu*dx”"2/a;
nt = round(T/dt);
x = dx*(0:(nx/2-1));
q0 = exp(-(x - 0.5).72/(2*sigma”2)); % Initial condition at gridpoints
qd0 = [0 q0(2:nx/2) 0 -q0(nx/2:-1:2)]; % Odd periodic extn
xx = dx*(0:(nx-1)); % Extended periodic grid
k =[0:(nx/2-1) -nx/2:-1]*2*pi/(2*L); % Wavenumbers on extended grid
qdhat = fft(qd0);
for it=1:nt
% RK4 step for Fourier coeffs of Dirichlet solution
d1 = -dt*a*k.”2.*qdhat;
d2 = -dt*a*k.~2.*(qdhat + 0.5*d1);
d3 = -dt*a*k.~2.*(qdhat + 0.5*d2);
d4 = -dt*a*k.~2.*(qdhat + d3);
qdhat = qdhat + (d1 + 2*d2 + 2*d3 + d4)/6; % New qdhat
end
qd = real(ifft(qdhat));
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