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1. For an input 𝑥(𝑛) = 𝑢(𝑛) (a step), compute the output signal of the system 𝑦(𝑛) +
𝑦(𝑛 − 1) + 0.5𝑦(𝑛 − 2) = 𝑥(𝑛) + 0.5𝑥(𝑛 − 1). The system is assumed at rest. 
 

2. Assume the same system as in 1), but not at rest. Further, assume an input 𝑥(𝑛) =
𝛿(𝑛). Determine, if possible, the initial conditions so that 𝑦(𝑛) = 0, 𝑛 ≥ 0. 
 

3. This is a Matlab problem. In the below figure, there are two transfer functions 
shown.  

                
The two filters have the following zeros/poles 
 

 Zeros Poles 
Filter A 0.6𝑒±"#$∙&.#, 0.5𝑒±"#$∙&.( 0.55𝑒±"#$∙&.# 
Filter B 0.58𝑒±"#$∙&.#, 0.52𝑒±"#$∙&.( 0.55𝑒±"#$∙&.# 

 
Use Matlab to determine which transfer function in the picture that corresponds to 
which zero/pole configuration. 
 


