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Eigenfunctions of LTI Systems 

• Consider as the input of an LTI system the complex 
signal 

 

Laplace Transform of  h(t)! 



Eigenfunctions of LTI Systems 

 

 

 

 

 

• Suppose a signal x(t) is expressed as a sum of complex 
exponentials in s 



The Two-Sided Laplace Transform 



The Two-Sided Laplace Transform 

• Laplace transform F(s) provides a representation of f(t) in 
the s-domain, which in turn can be inverted back into the 
original time-domain function (1:1) 

• Laplace transform of impulse response of an LTI system 
h(t) is H(s) and is called the system or transfer function 

• Region of Convergence: region in s where transform exists 



The Two-Sided Laplace Transform 

• ROC 



The One-Sided Laplace Transform 

 



Linearity 



Differentiation 



Integration 

 



Time Shifting 

 

 

 

• Simply shown by a change of variables 



Convolution Integral 



Laplace Transformation Table 



Laplace Transform Properties 

 



Example 1 



Example 2 

• Compute H(s) for: 

 

• Using table:  

▫ causal component: 

 

▫ Anti-causal component: 



Example 3 



Example 4 

• Use the differentiation property to compute the Laplace 
transformation of                               starting from R(s) 
derived in Example 3 



Example 5 

• Let y(t) be a causal signal. Compute Y(s) given that 



Problem Assignments 

• Problems: 3.2, 3.3, 3.6. 3.7 

• Try the Matlab code in the example in Chapter 3 

• Partial Solutions available from the student section of 
the textbook web site 


