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Question 1: convolution 
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The solution:  
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• The sound becomes more realistic as the amplitude of the two reflected signals is 

adjusted. 
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The solution: 
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Q4/2-A 

The solution:  

1. 
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2. 
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3. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ENCS4310       Assignment No (1)  First Semester/  2021-2022         Dr. Alhareth Zyoud 

-------------------------------------------------------------------------------------------------------------------------------------- 
 

14 | P a g e  
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3. 
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Appendix: 
 

Q1/A 

n = -10:1:10; 

x=exp(-1.*n).*heaviside(n) ; 
h= exp(-2.*n).*heaviside(n); 
y = conv(x,h); 
figure(1) 
stem(y); 

title(' convolution part 1'); 

xlabel('time(s)'); 

ylabel('conv answar'); 
 

 

Q1/B 

x=[1 4 -2]; 

h= [2 0 3 -1]; 
y = conv(x,h); 
stem(y); 
title(' convolution part 2'); 

xlabel('time(s)'); 
ylabel('conv answar'); 

 

Q2/ 

[data,Fs] =audioread('music.wav'); 

x_left = data(:,1).'; 

x_right= data(:,2).'; 

Ts=1/Fs; 

x_left =x_left/ max([ abs(x_left), abs(x_right)]); 

x_right =x_right/ max([ abs(x_left), abs(x_right)]); 

y=[x_left.', x_right.']; 

sound(y,Fs); 

Fs=44100; 

num=[1,zeros(1,4410),0.8,zeros(1,8820-4410),0.6]; 

den=[1]; 

y_left =conv(num, x_left); 

y_right =conv(num,x_right); 

pause(0); 

z=[y_left.', y_right.']; 

sound(z,Fs); 

figure(1); 

plot(z,'r') 

figure(2); 

plot(y,'b') 
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[data,Fs] =audioread('female_voice.wav'); 

x_left = data(:,1).'; 

x_right= data(:,2).'; 

Ts=1/Fs; 

x_left =x_left/ max([ abs(x_left), abs(x_right)]); 

x_right =x_right/ max([ abs(x_left), abs(x_right)]); 

y=[x_left.', x_right.']; 

sound(y,Fs); 

Fs=44100; 

num=[1,zeros(1,4410),0.8,zeros(1,8820-4410),0.6]; 

den=[1]; 

y_left =conv(num, x_left); 

y_right =conv(num,x_right); 

pause(0); 

z=[y_left.', y_right.']; 

sound(z,Fs); 

figure(1); 

plot(z,'y') 

figure(2); 

plot(y,'b') 
 

 

Q3 

n = 0:14; 

xn =(n==0); %Impulse Function. 

N = length(n); 

% (a) : 

y_1 = 0; % initial condition = 0 

y1 = 0;  % initial condition = 0 

yn(2) = 0.15*y1+xn(2);  

yn(1) = 0.15*y_1+xn(1);  

for k=3:N 

yn(k) = 0.15*yn(k-2)+xn(k) 

end 

subplot(211) 

stem(n,yn) 

title(' Matlab code to find the impulse response of the system by setting x(n) = dalta(n)') 
  

% (b) Using filter() Command: 

a = [1 0 0 0]; 

b = [1 0 -0.15]; 

w=(n==0); 

yn = filter(a,b,w); 

subplot(212) 

stem(n,yn) 

title('Matlab function filter() to get the impulse response') 
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Q4/A 

uimpulse = inline('double (n==0)'); 
ustep = inline('double (n>=0)'); 
b= [1, 1, 2];  

a = [1 , 0 , -0.25];  
[r, p, k] = residuez(b, a)  
z = roots(b); 
figure(1); 
zplane (b, a); 

n = [-5:10]; 

xn = 5.5*(0.5).^n.*ustep(n)+3.5*(-0.5).^n.*ustep(n)-8*uimpulse(n); 

figure(2); 
stem (n, xn); 
hold on ;  
xn_2 = filter(b, a, uimpulse(n) ); 
stem(n, xn_2, 'r+:-'); 
 

Q4/B 

1. 

uimpulse = inline('double (n==0)'); 

ustep = inline('double (n>=0)'); 

b= [8, -4, 0];  
a = [8 , 6 , 1];  
[r, p,k] = residuez(b, a)  

z = roots(b); 
figure(1); 

zplane (b, a); 
n = [-5:10]; 
xn = r(1)*(p(1)).^n.*ustep(n)+r(2)*(p(2)).^n.*ustep(n)+k*uimpulse(n); 

figure(2); 
stem (n, xn); 
hold on ;  

xn_2 = filter(b, a, uimpulse(n)); 
stem(n, xn_2, 'r'); 
 

2. 

uimpulse = inline('double (n==0)'); 

ustep = inline('double (n>=0)'); 
b= [1,0,0,1];  
a = [1,-1,-1,-2];  
[r, p, k] = residuez(b, a)  
z = roots(b); 

figure(1); 

zplane (b, a); 

n = [-5:10]; 
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xn = r(1)*(p(1)).^n.*ustep(n)+r(2)*(p(2)).^n.*ustep(n)+r(3)*(p(3)).^n.*ustep(n)+k*uim-

pulse(n); 
figure(2); 
stem (n, xn); 
hold on ;  

xn_2 = filter(b, a, uimpulse(n)); 
stem(n, xn_2, 'r'); 
 

3. 

uimpulse = inline('double (n==0)'); 

ustep = inline('double (n>=0)'); 

b= [0,0.6,0,0];  

a = [1,-0.5,-0.25,0.125];  

[r, p, k] = residuez(b, a)  

z = roots(b); 

figure(1); 

zplane (b, a); 

n = [-5:10]; 

xn = 

r(1)*(p(1)).^(n).*ustep(n)+r(2)*(p(2)).^(n).*(n+1).*ustep(n+1)+r(3)*(p(3)).^n.*ustep(n)+k*ui

mpulse(n); 

figure(2); 

stem (n, xn); 

hold on ;  

xn_2 = filter(b, a, uimpulse(n) ); 

stem(n, xn_2, 'r'); 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


