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Laplace Transform 



Laplace Transform 



Laplace Transform(Def.) 

Let f (x) be a given function which is defined for 

all t > 0. We multiple f (t) by        and integrate  

w.r.t. ‘t’ form 0 to ∞ . Thus, if the resulting  

integral exists, it is a function of s, say F(s)  i.e.,   

                  

 

This function F(s) of the variable s is called the  

Laplace Transform of the original function f (t)   

 

 



And is denoted by L(f). 
 
Then    
 
The operation which yields F(s) from a function f (t) 
Is also called Laplace Transformation. 
The function f (t) of (1) is called inverse transform or 
inverse of F(s) and is denoted by            



Linearity Property of Laplace 
Transformation. 

Theorem. The Laplace Transformation is a linear 
transformation i.e., 
 
 
Where       and     are arbitrary constants. 



Some Important Result 

If s > 0 

If s > 0 

If s > |a| 

If s > |a| 
 

If s >a 



First Translation or Shifting Theorem. 

If L[F(t)] = f(s) when s>α, then    

Second Translation or Shifting Theorem. 

If                      L[F(t)] = f(s)      and 

                         G(t)   = {  F(t-a), t>a 

                                                0 , t<a 
Then                



Change of Scale property  

If L[F(t)] = f (s) , then  

Theorem. Let F(t) and its derivatives  
be continuous function for all t≥ 0 and be of 
exponential order as t→∞ and of          is of class 
A, then Laplace transform of            exists when 
s>a and is given by  
 
 



Multiplication by t  

If F(t) is a function of class A and if L[F(t)] = f (s), 
then   

Multiplication of       

If F(t) is a function of class A and if L[F(t)] = f (s), 
then  



Division by t 

If L[F(t)] = f (s) , then                       provided 
               exists.               



Initial value theorem and final value 
theorem.  

Let F(t) be continuous for all t>0 and be of 
exponential  order as t → ∞ and it F’(t) is of 
class A , then 
 
                                             (Initial value Theorem)  
                                                  
                                             (Final value Theorem)                                                   
  



Integration of the original 

If F(t) is a function of the class A and if  
L[F(t)]= f (s), then  
 
1. 
 
2. 
 



Integration of the Transform 
  

If F(t) is a function of class A and if  
L{F(t)} = f (s), then 
 
1.  
 
2. 
 
3. 
 
4.    
 



Periodic Functions 
Fundamental Theorem 
Let F(t) be a periodic function with period T>0 i.e. 
F(u+T) = F(u) 
                     F(u+2T) = F(u) etc. Then  
 
 



Problem 

1. 
We know that 
 
By first Shifting Theorem, 
   
 
 
 




