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Note: Something interesting happens when you try to plot the X[1] and X[-1] term…the X[k] 
won’t have a value for k=+1 or k=-1 unless you have a line of code that sets their value to ¼ (as 
the following code shows). 



 
t=-.5:.0001:.5; 
%t=-10:.0001:10; 
disp('This program will show an approximation to a half-cosine') 
N=input('Enter N (will use CTFS Coefficients from -N to N): '); 
%N=20; 
T0 = 1;  %fundamental period 
f0 = 1/T0;  %fundamental frequency 
x=zeros(size(t)); 
index = 1; 
  
for k=-N:N 
    if (abs(k) == 1) 
        FS_coeff(index) = 1/4; 
      else 
        FS_coeff(index) = (1/pi/(1-k^2)).*cos(k*pi/2); 
    end 
    x = x+FS_coeff(index) .* exp(j*2*pi*k*f0*t); 
    index=index+1; 
end 
 
 
figure(1) 
subplot(2,1,1) 
N1=2*N+1; 
stem(-N:N,abs(FS_coeff)),title([num2str(N1) ' CTFS Coefficients']) 
xlabel('index, k (multiple of fundamental frequency)') 
ylabel('magnitude'), grid on 
subplot(2,1,2) 
stem(-N:N,angle(FS_coeff)*180/pi) 
xlabel('index, k (multiple of fundamental frequency)') 
ylabel('phase(deg)'), grid on 
 
 

 


