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1. Using the definition E =¢ N, and the Euler identity e*’ = cos(8) +isin(8), the value
N

of ES canbe computed as

(A) 0.866—0.5i

(B) —0.866+0.5i
(C) —0.5-0.866i
(D)  0.5-0.866i

Solution
The correct answer is (D).

= Cos[iJ +ix Sin(ij
3 3

=0.5000 -7 x0.866
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2. Using the definition £ =e V , and the Euler identity e*"’ = cos() +isin(6), the value

of E®V can be computed as

(A) 1+
(B) 1-i
©) 1

D) -1

Solution
The correct answer is (C).

71X2”><6Nj

E(6><N) :e( N

_ e(—ixl 2x7)

=C0s(—12><7r)+i><Sin(— 12x 1)
:1+i><(0)

=1



3. Given N =2,and {f}= {f(O)}

{14 + 6i
S

- N-1
.t The first part of C, = C(n)=)_ f(k)E™
—2+4i par

can be expressed as

CO)= FIE™ = [OE + fHE
C) = FOE + FE™

C(0)
The values for < _ can be computed as
c

~12+10i
(©) .
—16+2i
10-12i
2-16i

Solution
The correct answer is (A).

Based on Eq.(5) and with N = 2, one has:
Cy = f(0)x EOO 4 £(1)x E

= £(0)x1.0+ f(1)x1.0

=(14+6i)+ (-2 +4i)

C, =12+10i

C, = £(0)x EMO 4 F1)x E®

C,=f(0)x1.0+ f(1)x E



Since,

P e(—ixe;j _ i)

E = Cos(rr)—ix Sin(r)

E=-1.0-ix0.0
E=-10
Hence,

C, =(14+6i)+ (-2 +4i)x(-1.0)

¢

(14 +6i)+ (2 — 4i)
C, =(16+2i)

Thus, the correct choice should be ( A).



4. For N =2* =16, level L =2 and referring to the figure shown on next page, the only
terms of vector f,(—) which only need to compute are:

(A) f,(4-7,12-15)
(B) f,(0-3,8-11)
©) £,(0-7)
(D) £,8-15)

Solution
The correct answer is (B).

For level L =2, the 2 "companion" nodes are separated by the "distance":

distance = l:£:£:4
2L 22 4

Thus, at Level L =2, 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

Compute f,(0), f,(1), /2(2), £,(3),

Skip f5(4), 1,(5), 1,(6), f,(7)

Compute f,(8), f>(9), /,(10), f/,(11)

Skip 1,(12), f,(13), f,(14), f,(15)



5. For N =2* =16, level L =3 and referring to referring to the figure shown on next page,
the only companion nodes associated with f;(0) and f;(1) are

(A fi(4and f(5)
(B)  f3(6) and £;(7)
(C) f,(14)and f,(15)
(D) f3(2)and £(3)

Solution
The correct answer is (D).

For N =16, and Level L =3; then

N _16_16_,

"distance" (between any 2 companion nodes) = 2—L = 2—3 2

Hence, the companion node of £, (0) is £, (0 + dis tan ce) = f5(2)

the companion node of f;(1) is f; (1 + dis tan ce) = f;(3)



6. Given N =4, and f,

fi(2)as
(A) —-2-2i
(B) 4-6i
(C) 4-6i
(D) —-4-4i
Solution

The correct answer is (4).
Using Eq.(11c), one obtains:
L@ =10 -EY % f(2)
£i2) =(4+i)-1.0x(-2+3i)
£i2@) =(-4+i)+(2-3i)

£ ==2-2i

0
1
2
3

—4+i
1-2i
-2+3i
3-4i

. Corresponding to level L =1, one can compute



Computation Arrays
Data Array

fo (k)
£2(0)
fo(h)
Jol2]
Jo(3)
fo(4)
£2(5) -+ ;
Jo(6) 248y T (G 12 415 e f.(6)
; (7) v‘v“"""wv ,\ ) ) /1( El_ , 7.(7)
Kf’;(8) “"""%"@“ ‘l\w E4 -' - ‘k : - -:f;(Sﬁ
i LSBT ~ "
0 (10) T7® 1 —e f,(10)
e ///W\\fi\_ , ><><E//”\ S
]e()(lZ) / //\\\Ji\ ?’ - o i e f4(12)
7,03) Z ? \\\§§ £,13)
fo(l‘l') / i —>,® f4(14)

L=1 L=2 L
Lky Fa i) , fo(k
B £ O Iy £ o )
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