% Fourier Transform of a sine wave

%constants
F= 200e6 %Hz
c = 3e8 %m/s
wavelength = c/F; %meters
dx = wavelength/10; %meters
dt = dx /(2*c) %seconds
period = 1/F
NFDTD = round(period/dt)
NDFT = NFDTD*10
df = 1/(NDFT*dt)

g = zeros(NFDTD);
t = zeros(NFDTD);
G = zeros(NDFT);
ft = zeros(NDFT);
% create sine wave
for n=1:NFDTD;
    g(n) = sin(2*pi*F*n*dt);
    t(n) = n*dt;
end
plot(t,g)
figure;

% do DFT
for k=1:NDFT;
    fr(k)=(k-1)*df;
    for n=1:NFDTD;
        G(k) = G(k) + g(n)*exp(-i*k*n*2*pi/NDFT)    ;    
    end
    mG(k) = abs(G(k))*2/NFDTD;
end
plot(fr,mG)

