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1. Generate and plot the sample, step, ramp and exponential sequences 

Aim : To generate and plot the following sequences : 

a) Unit sample sequence 
b) Unit step sequence 
c) Ramp sequence 
d) Real valued sequence 
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2. Program to compute the linear convolution using circular convolution for the two 4- point 
sequences 

 
Aim: To write a program to compute the linear convolution using circular convolution for the two 
4- point sequences  
 
Program 
 
// Caption: Performing Linear Convolution using circular Convolution 
 
clear; 
clc; 
close; 
h = [1,-1,-1, 1]; // Impulse Response of LTI System 
x = [1, 2, 2, 1]; // Input Response of LTI System 
N1 = length (x); 
N2 = length (h); 
N = N1+N2 -1 
disp (N, ' Length o f Output Response y (n) ‘) 
 // Padding z e r o s to Make Length o f ' h ' and ' x’ 
 // Equal to l e n g t h o f output r e s p o n s e ' y’ 
h1 = [h, zeros (1, N-N2)]; 
x1 = [x, zeros (1, N-N1)]; 
//Computing FFT 
H = fft (h1, -1); 
X = fft(x1, -1); 
// Multiplication of 2 DFTs 
Y = X.*H 
// Linear Convolution Re s u l t 
y = abs (fft (Y, 1)) 
disp (X, 'DFT o f i /p X (k) =‘) 
disp (H, 'DFT of impulse sequence H (k) =‘) 
disp (Y, 'DFT of Linear Filter o /p Y (k) =‘) 
disp (y, ' Linear Convolution result y [n] = ‘) 
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3. Design a digital FIR differentiator and plot amplitude response using Hamming window 
 
Aim: To design a digital FIR differentiator and plot amplitude response using Hamming window 
 
 
Program: 
 
 //Program to Plot Magnitude Response o f ideal differentiator with specifications: 
 //N=8, w=pi 
 // using Hamming window 
clear; 
clc; 
close; 
N =8; 
alpha =7/2; 
U =1; // Zero Adjust 
h_hamm = window (‘hm’, N); 
for n =0+ U: 1:7+ U 
hd (n) =-(sin (%pi *(n-U- alpha)))/ (%pi *(n-U- alpha)*(n-U-alpha)); 
h (n) =hd (n)* h_hamm (n); 
end 
[hzm, fr] = frmag (h, 256); 
hzm_dB = 20* log10 (hzm). / max (hzm); 
figure 
plot (2* fr, hzm_dB) 
a= gca (); 
xlabel (‘Frequency w*pi ' ); 
ylabel (‘Magnitude in dB ' ); 
title ( ' Frequency Response of given ideal differentiator using Hamming Window , N=8 ' ); 
xgrid (2) 
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4. Compute and plot 4 point, 8 point, 16 point DFT of x (n) for a given 4-point sequence 

 
 
Aim: To Compute and plot 4 point, 8 point, 16 point DFT of x (n) for a given 4-point sequence 
 
Given parameter: 
 
 x (n)  = {1,1,1,1}  = {1 for 0<n<3  ; 0 for otherwise    
 
Program: 
 
//a. Program to Compute the 4-point DFT of the Sequence 
x [ n ]=[ 1 , 1 , 1 , 1 ] 
clear ; 
clc ; 
close ; 
x = [1 ,1 ,1 ,1 ]; 
//DFT Computation 
X = fft (x , -1); 
// Display sequence X[ k ] in command window 
disp (X,"X[ k]="); 
//b. Program to Compute the 8-point DFT of the Sequence 
x [ n ]=[ 1 , 1 , 1 , 1 , 0 , 0 , 0 , 0 ] 
clear ; 
clc ; 
close ; 
x = [1 ,1 ,1 ,1 ,0 ,0 ,0 ,0]; 
//DFT Computation 
X = fft (x , -1); 
// Display sequence X[ k ] in command window 
disp (X,"X[ k]="); 
//c. Program to Compute the 16-point DFT of the Sequence 
x [ n ]=[ 1 , 1 , 1 , 1 , 0 , 0 , 0 , 0, 0, 0, 0, 0, 0, 0, 0, 0 ] 
clear ; 
clc ; 
close ; 
x = ]=[ 1 , 1 , 1 , 1 , 0 , 0 , 0 , 0, 0, 0, 0, 0, 0, 0, 0, 0 ]; 
//DFT Computation 
X = fft (x , -1); 
// Display sequence X[ k ] in command window disp (X,"X[ k]="); 
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5. Using a rectangular window design a FIR low pass filter  

 
Aim: To design a FIR low pass filter using a rectangular window 
Given parameter: 
 
 Cut off frequency = 1000 Hz, sampling frequency = 5 KHz, length = 17    
 
Program: 
// To De s ign an Low Pas s FIR F i l t e r 
// F i l t e r Length =5, Order = 4 
//Window = Re c t angul a r Window 
clc ; 
clear ; 
xdel ( winsid ()); 
fc = input (" Enter Analog cut off freq . i n Hz=") // 250 
fs = input (" Enter Analog sampling freq . i n Hz=") // 2000 
M = input (" Enter order of filter =") // 4 
w = (2* %pi)*( fc/fs); 
disp (w, ' Digital cut off frequency in radians . cycles /samples ' ); 
wc = w/ %pi ; 
disp (wc , ' Normalized digital cut off frequency in cycles / samples ' ); 
[wft ,wfm ,fr ]= wfir ( ' l p ' ,M+1 ,[ wc /2 ,0] , ' r e ' ,[0 ,0]); 
disp (wft , ' Impulse Response of LPF FIR Filter : h [ n]= ' ); 
// Plotting the Magnitude Response of LPF FIR Filter 
subplot (2 ,1 ,1) 
plot (2*fr , wfm ) 
xlabel ( ' Normalized Digital Frequency w' ) 
ylabel ( 'Magnitude jH(w) j= ' ) 
title ( 'Magnitude Response of FIR LPF ' ) 
xgrid (1) 
subplot (2 ,1 ,2) 
plot (fr*fs , wfm ) 
xlabel ( ' Analog Frequency in Hz f ' ) 
ylabel ( 'Magnitude jH(w) j= ' ) 
title ( 'Magnitude Response of FIR LPF ' ) 
xgrid (1) 
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6. Design Low Pass F i l t e r as pe r the g i v e n s p e c i f i c a t i o n and p l o t the                

Frequency Respons e . 
 
Aim : To design low pass filter as per the given specification and plot frequency response. 
 
 
Program 
 
clc ; 
close ; 
clear ; 
delta1 =0.1; // At ennuat ion 
delta2 =0.1; 
fl =400; // Low Cut of f Fr equency 
fh =500; // High Cut f f Fr equency 
fs =8000; // Sampling Fr equency 
A= -20* log10 ( min ( delta1 : delta2 )); 
w1 =2* %pi *fl/fs; 
w2 =2* %pi *fh/fs; 
temp =1+((A -8) /(2.285*((2*3.14* fh/fs) -(2*3.14* fl/fs)) 
)); 
N= ceil (( temp -1) /2); 
n=-N:N; 
h =((( w2+w1) /2) *( sinc ((( w2+w1) /2) *n))) /(3.14) ; // Re spons e 
// p l o t ( n , h ) ; 
[xm1 ,fr1 ]= frmag (h ,8000) ; // Fr equency Re spons e 
figure ; 
plot (fr1 , xm1 ); 
title ( ' Fr equency Re spons e ' , ' c o l o r ' , ' r ed ' , ' f o n t s i z e ' ,4); 
xlabel (" Fr equency ( Normal i z ed ) " , " f o n t s i z e " , 2," c o l o r " , " blue "); 
ylabel ("Magni tude " , " f o n t s i z e " , 2, " c o l o r " , " blue "); 
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