
Lecture – 3 
Convolution





In this case we can say that the behaviour of L TI system is completely characterized by its 
impulse response. 

Prob. 1 •: . Determine impulse response of the DT-L Tl system in terms of unit impulse input B ( n ) 

for h ( n ) = 2- n u ( n ) - 2- n u ( n - 3 ). 

Soln.: 

Given: 

We have to express h ( n) in terms of unit impulse response 8 ( n ). 

h(n) = T n [u(n)-u(n-3)] 

The sequence u ( n) -u ( n -3) can be written as, 

u ( n) -u ( n -3) = { 1, 1, 1}

i 

Since every sample is having unity· magnitude, 

we can write, 

u ( n) - u ( n -3) = { 1, 1, 1} = 8 ( n) + 8 ( n - 1 ) + 8 ( n - 2)

i 

r
n [ 8 (n) + 8 ( n- 1) + 8 ( n- 2) J 

8(n)+T 0 8(n-1 

This gives impulse response in terms of 8 ( n ). 

1.10.1 Computation of Linear Convolution 

The different methods used for the computation of linear convolution are as follows 

1) Graphical method

2) Using mathematical equation of convolution
3) Tabulation method
4) Multiplication method

1) Graphical method :

The linear convolution of two sequence is given by,

00 

y ( n) = L x(k)h(n-k) 

k=-oo 

... (1) 
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y ( n) = { 1 , -,-1, - 5, 2 ,  3 ,- 5, 1 , 4 ,· 0} 
i 

Neglecting the last '()' term we have, 

Prob. 10 : The impulse response of linear time invarient is 
h ( n ) = {1, 2, 1, - 1} 

i 

Determine the response of system to the input 
X ( n ) = {1, 2, 3, 1} 

i 

Soln. : _The response of the system is, 

· Range of n :

Lowest of 

Highest range of 

y(n) = x(n)*h(n) 

y(n) 

y(n) 

⇒ y =x+h =0+0=0 
l · l l 

⇒ y =x +h =3+3=6 
h h h 

Using tabulation method; the convolution is obtained as shown in Fig. A-61. 

Fig.· A-61 : Linear convolution of x ( n) and h ( n)

y ( n) = ·{ 1, 4, 8, 8, 3, - 2, - 1} 

i 










