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GOOD LUCK! 

SCORE: 

1. (25) 
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On m.y honor, I affirm. that I have neither given nor received inappropriate aid in the completion of this test. 
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1. 25 pts. A discrete-time LTI system H has impulse response 

k[n] = (_~) n urn] 

and input 

x[n] = G) n urn]. 

Use the discrete-time Fourier transform (DTFT) to find the output signal y[n] . 
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2. 25 pts. A discrete-time LTI system H is formed by connecting three discrete-time LTI systems 
H1 , H2 , and Ha as shown in the figure below: 

~-------------------------------------------- - ---- - ---, 
H 

x[n] 1--...;-, .... y[n] 

The impulse responses of the individual systems H1 , H2 , and H3 are given by 

(1)n-l 
~[n] = 4"3 urn - 1], 1 ( l)n ha[n] ="3 -2 urn]. 

(a) 12 pts. Find the overall system frequency response H(&W). 
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Problem 2, cant ... 

(b) 13 pts. Find the overall system impulse response h[nJ. 
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3. 25 pts. Consider the discrete-time LTl system H shown below. 

H 
xfn] I--,-f~ yfn] 

'-----' 

F and G are both discrete-time LTl systems. 
Te\.~ \e: 

The impulse response of F is given by f[n] = (n + 1) G) n urn). 

The impulse response of G is given by gin] = (-41) n urn]. 
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Problem 3, cont . .. 

(b) 12 pts. Find the difference equation (I/O equation) that relates the input x[n] and 
output yIn] of the overall system H. 
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4. 25 pts. A linear phase FIR digital filter H has impulse response 

h[n] = o[n]- o[n - I] + 4o[n - 2]- o[n - 3] + o[n - 4]. 

(a) 10 pts. Find the filter frequency response H(&W). 
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Problem 4, cont . . . 

(b) 15 pts. Find the filter magnitude response IH(&W)I and phase response arg H(&W). 

Hint: use the FIR "linear phase trick" to write H( &W) in polar form and then simply 
read off the magnitude response and phase response. 
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