
DFT_CH8_Problem Session 2   

a. x_0[n] =  1  n=0   ; 0 n – 1,2…9      Unit Impulse   Result is ALL FREQUENCIES – This is why the 

impulse response is so important. 

 

P-8.3b  4-Point pulse with N = 12:  This result starts from the positive frequency values. F_max is at 

location N/2 .    

b.  

 

 

%% DFT of Exercise 8_3 DSPF 

% 

clc,clear all, clf 

L=4;  % 1's 

N=12; % Number of Points 

n=[0:1:11]  % Start at zero  

x=([ones(1,4),zeros(1,8)]) 

figure(1) 

stem(n,x),xlim([0,N-1]),title('Four-point unit step, N=12') 

%% Spectrum 

FFT1= fft(x,N) 

FFT1shift=fftshift(FFT1) 

FFTmag=abs(FFT1shift) 

FFTangle=(180/pi)*angle(FFT1shift) 

f=linspace(-N/2,N/2-1,N) 

figure(2),subplot(1,2,1) 

stem(f,FFTmag), title('|DFT| of 4-Point pulse, N=12') 



subplot(1,2,2) 

stem(f,FFTangle),,title('Angle of 4-Point pulse, N=12') 
 

 

 



  



From TLH Chapter 11 

 

 

 



 

  



Let’s Look at the Values 

 

 

This does the DFT without shifting the index. 

 



Let’s See how MATLAB does. 

FFT1shift = 

 0.0000 + 0.0000i   X[-6] 

0.6340 + 0.6340i    

1.0000 + 0.0000i    

0.0000 + 0.0000i        

0.0000 + 1.7321i   

2.3660 + 2.3660i      X[-1] 

4.0000 + 0.0000i      X[0]     This would be the dc value 

 2.3660 - 2.3660i       X[1] 

  0.0000 - 1.7321 

  0.0000 + 0.0000i 

1.0000 + 0.0000i  

0.6340 - 0.6340i        X[5]     would be f_max with fftshift 

 

Since this is a real-valued sequence in x(t) we expect 

X[0] and X[N/2} are real – not complex,  

X[-k] = X*[k]     


