
 
 
Multiple-Choice Test  
Informal Development of Fast Fourier Transform (FFT) 
Chapter 11.05 
COMPLETE SOLUTION SET 
 
 

1. Using the definition N
i

eE
π2

−
= , and the Euler identity )sin()cos( θθθ ie i ±=± , the value 

of 6
N

E  can be computed as 
 

(A) i5.0866.0 −  
(B) i5.0866.0 +−  
(C) i866.05.0 −−  
(D)   i866.05.0 −  

                      
Solution 
The correct answer is (D). 
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2. Using the definition N
i

eE
π2

−
= , and the Euler identity )sin()cos( θθθ ie i ±=± , the value 

of NE 6  can be computed as 
 

(A) i+1  
(B) i−1  
(C) 1 

          (D)  1−  

Solution 
The correct answer is (C). 
 

( ) 





 ×

×−
× =

N
N

i
N eE

62
6

π

 
 

( )π××−= 12ie  

 

            
( ) ( )ππ ×−×+×−= 1212 SiniCos

  
            ( )01 ×+= i  
 
            1=  
 
 



3. Given 2=N , and { }
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The values for 
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Solution 
The correct answer is (A). 
      
 
Based on Eq.(5) and with 2=N , one has: 
 

( ) ( ) ( ) ( )1000
0 10~ ×× ×+×= EfEfC  

 
       ( ) ( ) 0.110.10 ×+×= ff  
 
 
       ( ) ( )ii 42614 +−++=  
 

iC 1012~
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( ) ( ) ( ) ( )1101
1 10~ ×× ×+×= EfEfC  

 
( ) ( ) EffC ×+×= 10.10~
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Since,  
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( ) ( )ππ SiniCosE ×−=

  
0.00.1 ×−−= iE

  
0.1−=E

  
Hence, 
 

( ) ( ) ( )0.142614~
1 −×+−++= iiC  

 
( ) ( )iiC 42614~

1 −++=  
 

( )iC 216~
1 +=  

 
Thus, the correct choice should be ( A ). 
 
 



4. For 1624 ==N , level 2=L  and referring to the figure shown on next page, the only 
terms of vector )(2 −f which only need to compute are: 
 

(A) )1512,74(2 −−f  
(B) )118,30(2 −−f  
(C) )70(2 −f  
(D) )158(2 −f  

 

Solution 
The correct answer is (B). 
 
For level 2=L , the 2 "companion" nodes are separated by the "distance": 
 

distance = 4
4

16
2
16

2 2 ===L
N

 
 
 
Thus, at Level 2=L , one will compute the first 4 components, then skip the next 4, then compute 
the next 4, then skip the next 4. 
 
In other words, one will  
 

),3(),2(),1(),0( 2222 ffffCompute  
 

)7(),6(),5(),4( 2222 ffffSkip  
 

)11(),10(),9(),8( 2222 ffffCompute  
 

)15(),14(),13(),12( 2222 ffffSkip  
 
 



5. For 1624 ==N , level 3=L  and referring to referring to the figure shown on next page, 
the only companion nodes associated with )0(3f  and )1(3f  are  

(A) )5(and)4( 33 ff  
(B) )7(and)6( 33 ff  
(C) )15(and)14( 33 ff  
(D) )3(and)2( 33 ff  

Solution 
The correct answer is (D). 
 
For 16=N , and Level ;3=L  then 
 

"distance" (between any 2 companion nodes) = 2
8

16
2
16

2 3 ===L
N

 
 
Hence, the companion node of )2()tan0()0( 333 fcedisfisf =+  
             
            the companion node of )3()tan1()1( 333 fcedisfisf =+  
 



6. Given 4=N , and 
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0 . Corresponding to level 1=L , one can compute 

)2(1f as 
 

(A) i22 −−  
(B) i64 −  
(C) i64 −  
(D) i44 −−  

 

Solution 
The correct answer is (A). 
 
Using Eq.(11c), one obtains: 
 

( ) ( )2)0()2( 0
1 fEff ×−=  

 
( ) ( )iif 320.14)2(1 +−×−+−=  

 
( ) ( )iif 324)2(1 −++−=  

 
if 22)2(1 −−=  
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