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Stdev: 18.2
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Question 3:  
 
The key to this question is to note the decimation-in-frequency computation of the FFT: 

 
 
 
a)  If Y[0] = Y[2] = Y[4] = Y[6] = 2, then the IDFT gives us g[0] = 2, g[1] = g[2] = g[3] = 0.  We 
then can solve for y[4] = g[0] – y[0] = 2 -1 = 1, and y[5] = y[6] = y[7] = 0.   
 
Then computing the 8-pt DFT of our time samples gives Y[1] = Y[3] = Y[5] = Y[7] = 0 
 
b)  The plan to implement this with the given computational blocks is below: 

 
 
The diagram above shows 7 multipliers and 4 subtractors for a total cost of $110. 

715

© 2010 by Oppenheim. Published by Pearson Prentice Hall, Pearson Education, Inc., Upper Saddle River, NJ.
All rights reserved. This material is protected under all copyright laws as they currently exist. No portion of this

material may be reproduced, in any form or by any means, without permission in writing from the publisher.

ch09.qxd  9/24/09  3:17 AM  Page 715

715

© 2010 by Oppenheim. Published by Pearson Prentice Hall, Pearson Education, Inc., Upper Saddle River, NJ.
All rights reserved. This material is protected under all copyright laws as they currently exist. No portion of this

material may be reproduced, in any form or by any means, without permission in writing from the publisher.

ch09.qxd  9/24/09  3:17 AM  Page 715



A B

C D

E F



A B

C D

E F

pole-zero conjugate/
reciprocal pairs ->All 
pass filter

zero in conjugate/
reciprocal groups -> GLP 
system

zeros in mid-band ->
Band stop filter

zeros at high freq -> Low 
pass filter

zeros at low freq -> High 
pass filter

zeros in low/high-band, poles 
in mid-band -> Band stop 
filter


