
 

LECTURE ELEVEN 

CONVOLUTION THEOREM 

In this Section we introduce the convolution of two 

functions f(t), g(t) which we denote by (f ∗g)(t). The 

convolution is an important construct because of the 

convolution theorem which allows us to find the inverse 

Laplace transform of a product of two transformed 

functions:L-1 {F(s)G(s)} = (f ∗ g)(t). 

 

 

 

 



CONVOLUTION: 

 

THEN THE ABOVE K-POINT IS AS FOLLOWS: 

 

This is an odd looking definition but it turns out to have 

considerable use both in Laplace transform theory and 

in the modeling of linear engineering systems. The 

reader should note that the variable of integration is x. 

As far as the integration process is concerned the t-

variable is (temporarily) regarded as a constant. 



EXAMPLE 1: 

 

 

EXAMPLE 2: 

 

 



 

the convolution of f(t) = t.u(t) and g(t) = sin t.u(t). In this 

if you are asked to find the convolution (g ∗ f)(t) in stead 

of (f*g)t that is, to reverse the order of f and g. Begin by 

writing (g ∗ f)(t) as an appropriate integral: 

g(t − x) = sin(t − x).u(t − x) and f(x) = xu(x), 

so (g ∗ f)(t) = ∫                
 

 
 

 



 

Then the conclusion is: 

(f ∗ g)(t) = (g ∗ f)(t) In other words: the convolution of f(t) with g(t) is the same as 

the convolution of g(t) with f(t). 

To find the Laplace transform by convolution 

theorem.: 

Ex. 3: 

Obtain the Laplace transforms of f(t) = t.u(t) 

and g(t) = sint.u(t) and (f ∗g)(t). Begin by 

finding L{f(t)}, L{g(t)}: from table 1  



 

 

 



Now find L{(f ∗ g)(t)}: 

 

 

 

SO THE CONVOLUTION THEOREM : 

 

 

 

 

 



EXAMPLE 4: 

 

 

 



 

EXAMPLE 5: 

 

 

 

 

 



Now complete the evaluation of the integral, treating the cases t < 0 and t ≥ 0 

separately: 

 

 


