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1. 25 pts. A discrete-time LTI system H has impulse _response 

h[n] = (~) n u[n] 

and input 

x[n] = 2 (~) n u[n]. 

Use the discrete-time Fourier transform (DTFT) to find the output signal y[n]. 
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2. 25 pts. The discrete-time LTI system H is a series connection of two discrete-time LTI 
systems H1 and H2 as shown in the figure below. 
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The impulse response of system H1 is given by 

h1[n] = 15 (~) n u[n] -14 (1) n u[n]. 

The impulse response of system H2 is given by 

h2[n] = (-¼) n u[n]. 
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Problem 2, cont . .. 

(b) 13 pts. Find the overall system impulse response h[n]. 
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3. 25 pts. Consider the causal discrete-time LTI system H shown below. 

H 
F i---r--+---a► y [n] 

G 

F and Gare both causal discrete-time LTI systems. 

The impulse response of Fis given by f[n] = (½t u[n]. 

The impulse response of G is given by g[n] = (½t u[n]. 

(a) 13 pts. Find the overall system transfer function H(z). You do not have to specify the 
ROC. You do not have to factor the denominator (it has complex roots). 
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Problem 3, cont . .. 

(b) 12 pts. Find the difference equation (I/0 equation) that relates the overall system input 
x[n] to the output y[n]. 
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4. 25 pts. The input x[n] and output y[n] of a discrete-time LTI system H are related by the 
difference equation 

5 3 
y[n] + 2y[n - 1] - 2y[n - 2] = x[n] - 4x[n - l]. 

(a) 7 pts. Find the transfer function H(z). Note: in this part you do not have enough 
information to specify the ROC. 
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(b) 6 pts. Give a pole-zero plot for H(z). Note: in this part you still do not have enough 
information to specify the ROC. 
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Problem 4, cont . .. 

(c) 6 pts. Now assume that the system His stable. For this assumption, give the ROC of 
H(z) and find the impulse response h[n]. 
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Problem 4, cont ... 

( d) 6 pts. Now assume instead that the system H is causal. For this assumption, give the 
ROC of H(z) and find the impulse response h[n]. 
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