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Characterization of 
response of LTI systems 

We now have: 
1. Frequency Response 

	
   e jω0n →
SYS
H (ω 0 )e

jω0n 	
  

2. DTFT:	
   X(ω ) = x[n]e− jωn
n
∑ 	
  

Inverse DTFT:	
   x[n] = 1
2π

X(ω )
−π

π

∫ e jωndω 	
  

3. Response of LTI System in Frequency Domain 

	
   Y (ω ) = H (ω )X(ω ) 	
  

Next we consider an alternative spatial domain 
characterization: 
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Note that: 

	
   x[n − k] = x[−(k − n)] 	
  

i.e., we flip the signal, then shift to center it at n . 
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Relation between Convolution and Frequency Response 
 

	
  
	
  

	
  
	
  

	
  


