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EE4150 Digital Signal Processing 

Dr. Hsiao-Chun Wu 

Final Examination, fall of 2005 
Time: 12:30 ~2:30 p.m., Tuesday, December 13, 2005 

 

Please ALWAYS work on the FRONT SIDE of each page. No answer on the BACK 

SIDE of any page will be GRADED! Ask for additional blank papers if necessary! 

 

You may check any textbook, classnote or other references alone during the test. 

However, NO CHEATING or COLLABORATION is allowed and such violation of the 

university regulations will be reported. 

 

Please write down your name and social security number here: 

 

 

Full Name: _________________SOLUTION______________________ 

 

 

Social Security Number: ___________________________________________ 
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Question 1 (20%) 

Consider a real sequence ∞<<∞−+= nnhnhnh odev ],[][][ . Prove that 
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Answer to Question 1: 

( ) ( ) ( ) ( )∑ ∑ ⊗+⊗∑ ∑ +⊗=⊗
∞

−∞=

∞

−∞=

∞

−∞=

∞

−∞= n n
odevodod

n n
evev nhnhnhnhnhnhnhnh ][][2][][][][][][

 

Since ][][][1 nhnhnh odev ⊗=  is odd, ][][ 11 nhnh −−=  for n=1, 2, …. 
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Question 2 (30%) 

(a) A two-sided real sequence is given by ∞<<∞−= nnx n ,][ α , where α  is an 

arbitrary real value. Show the condition for α  to make the Z-transform 

{ }][)( nxZzX =  exist. (15%) 

(b) A two-sided real sequence is given by ∞<<∞−= nny n ,][ α , where α  is an 

arbitrary real value. Show the condition for α  to make the Z-transform 

{ }][)( nyZzY =  exist. (15%) 

 

Answer to Question 2: 
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Thus )(zY  exists when 1<α . 
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Question 3 (30%) 
The input signal of a filter can be described as 

( ) ( ) )cos(2cos3sin2][ edncbnannx +−−+= . 

The impulse response of such a filter is given by 

( )
)(
)(sin][
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(a) If 0>>>>> dgbaπ , what is the output ][][][ nhnxny ⊗= ? (15%) 

(b) If 0>>>>> dbagπ , what is the output ][][][ nhnxny ⊗= ?  (15%) 

 

Answer to Question 3: 
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(a) 

( ) ( )edfdnefndny +−−=+−−= cos2)(cos2][ ππ  

(b) 

( ) ( )edfdncbfbnafanny +−−−−+−= cos2cos3)sin(2][ πππ  
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Question 4 (20%) 

An analog signal is described as ( )
t
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∞<<∞− nnTxa ),( ?   

 

Answer to Question 4: 
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Hence, the bandwidth mΩ  for )( ΩjX a  is π1000  and the minimum sampling frequency 
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