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QUESTION 1 (8 points) 
 
Consider a stable LTI system whose system function H(z) is given by 
 

€ 

H (z) =
3

1+
1
3
z−1

 

a) (2 p) Find the region of convergence of the system function 
b) (6p) Suppose the input to the system is the unit step sequence: x[n]=u[n]. Find the output y[n] 

that corresponds to this input by computing the inverse Z transform of Y(z). 
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QUESTION 2. ( 7 points) 
 
A causal LTI system is described by the following difference equation: 

€ 

y[n]− 0.25y[n − 2] = x[n]− x[n −1]  

a) (3p) Find the system function H(z) for this system and its region of convergence. 

b) (1p) Determine whether this system is stable or not. 

c) (3p) Determine the Z transform X(z) of the input signal x[n] so that the corresponding output of 

the above system is : 

€ 

y[n] = δ[n]−δ[n −1] .  

d) (1 point bonus) Determine the signal x[n] that corresponds to X(z) found in c) by computing the 

inverse Z Transform. 
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