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2 
LINEAR TIME-INVARIANT SYSTEMS 
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2.0 INTRODUCTION 

• In continuous time, linear time-invariant systems are rare. 

• In a short term viewpoint, these assumptions are permissible. 

• In discrete time, theses systems can be constructed (e.g. implemented 

   in a digital computer).    

Linearity : Superposition Property 

     If an input can be represented by a linear combination 

      of basic signals, the output can also be represented by 

                    the same linear combination of outputs corresponding 

      to the individual basic input signals. 

 
Time-invariance : Shift-invariance  
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2.1.1 The representation of discrete-time signals in terms of impulses 
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; sifting property of the discrete-time unit impulse 

(Fig.2.1, Page 76) 

Given an input sequence  
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2.1.2 The Discrete-Time Unit Impulse Response and 

         the Convolution Sum Representation of LTI systems 
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Example 2.3 
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:Graphical interpretation (Fig.2.6, Page 84) 
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Example 2.4 
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Example 2.5 ][2][ nunx n ][][ nunh 
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2.2 Continuous-time  LTI systems : the convolution integral 

LTI System 
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2.2.1 The representation of continuous-time signals  

         in terms of impulses 
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2.2.2 The continuous-time unit impulse response and the convolution  

         integral representation of LTI systems 








k

k thkxty )(ˆ)()(ˆ










k

k thkxty )()()( lim
0

 dthxty τ



 )()()(

For an LTI system )()(   thth

 dthxty 



 )()()(

)(*)()( thtxty  ; convolution integral 






 
k

ktkxtx )()()(ˆ 

Linear 

or superposition integral 



     Dept. of Electronics Eng.                                                                                                        DH26029 Signals and Systems 

                                                                                                             

-13- 

Example 2.6 
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Example 2.7 






 


otherwise

Tt
tx

,0

0,1
)(






 


otherwise

Ttt
th

,0

20,
)(


