Frequency Domain Sampling DFT

1. Ifx(n) is a finite duration sequence of length L, then the discrete Fourier transform X(k)
of x(n) is given as:
N-1

—j2rkn

sie ~ v (L<N)(k=0,123..N— 1)

-1
j2mkn

ae N(L<N)(k=0123..N—1)

j2mkn

N({L>N)(k=0,1,23..N—1)

—j2mkn

“~ (L>N)(k=0,1,2,3..N—1)

Answer: a
Explanation: If x(n) is a finite duration sequence of length L, then the Fourier transform
of x(n) is given as

L-1

Xw = x(n)ejon

n=0
If we sample X(w) at equally spaced frequencies @=2nk/N, k=0,1,2...N-1 where N>L,
the resultant samples are

—j2mkn
xige N

n=0

2. If X(k) discrete Fourier transform of x(n), then the inverse discrete Fourier transform of
X(K) is:

1 V-1 ok N-1
—j2ntkn
a)ﬁ XKe ~ v b)XKe
k=0
1 N-1 j2nkn
d)— X(K)e v
N
k=0

Answer: d

Explanation: If X(k) discrete Fourier transform of x(n), then the inverse discrete Fourier
transform of X(k) is given as

N-1
j2mkn

X(K)e n
k=0
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Frequency Domain Sampling DFT

3. The Nth rot of unity Wy is given as:

Answer: c
Explanation: We know that the Discrete Fourier transform of a signal x(n) is given as
N-1 N-1
—j2mkn
X K =xe ~v =xn)Wkrn
n=0 n=0

Thus we get Nth rot of unity Wy= e?*™"

. Which of the following is true regarding the number of computations requires to compute
an N-point DFT?
N? complex multiplications and N(N-1) complex additions
b N? complex additions and N(N-1) complex multiplications
N? complex multiplications and N(N+1) complex additions
d) N? complex additions and N(N+1) complex multiplications

Answer: a

Explanation: The formula for calculating N point DFT is given as
"N —j2mkn
XK = e N
n=0

From the formula given at every step of computing we are performing N complex
multiplications and N-1 complex additions. So, in a total to perform N-point DFT we
perform N? complex multiplications and N(N-1) complex additions.

. Which of the following is true?

1 -1 *
a) Wy = NWN b) WN_l = —Wny

)Wy 1=Wy* d) None of the mentioned

Answer: b
Explanation: If XN represents the N point DFT of the sequence xN in the matrix form,
then we know that
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Frequency Domain Sampling DFT

Xn = Wn XN
By pre-multiplying both side by Wy, We get
XN = Wi XN
But we know that the inverse DFT of Xy is defined as,

XN = 1_W* XN
N N
Thus by comparing above two equations, we get

wl= i w*
N N N
. What is the DFT of the four point sequence x(n)={0,1,2,3}?
a) {6,-2+2j-2,-2-2j} b) {6,-2-2j, 2,-2+2j}
c) {6,-2+2j,-2,-2-2j} d) {6,-2-2j,-2,-2+2j}

Answer: ¢
Explanation: The first step is to determine the matrix W4. By exploiting the periodicity
property of W4 and the symmetry property
WNk+N/2: _WNk
The matrix W, may be expressed as

A VA
W, ?

W,
H‘iﬁ
W,

—2—2j

If X(K) is the N point DFT of a sequence whose Fourier series coefficients is given by cy,
then which of the following is true?

3) X(K)=Ncy b) X(k)=c«/N c) X(k)=N/cy d) None of the these

Answer: a
Explanation: The Fourier series coefficients are given by the expression
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Frequency Domain Sampling DFT

n=0
Ck = IVX(K)

X(K) = Nck
. What is the DFT of the four point sequence x(n)={0,1,2,3}?

a) {6,-2+2j-2,-2-2j} b) {6,-2-2j,2,-2+2j}
¢) {6,-2-2j,-2,-2+2j} d) {6,-2+2j,-2,-2-2j}

Answer: d
Answer: Given x (n)={0,1,2,3}

We know that the 4-point DFT of the above given sequence is given by the expression

N-1
—j2mkn

Age N
n=0
In this case N=4
=>X(0)=6,X(1)=-2+2j,X(2)=-2,X(3)=-2-2j.

If W,1%°=W,”® then what is the value of x?

a) 2 b) 4 c)8 d) 16
Answer: ¢

Explanation: We know that according to the periodicity and symmetry property,
100 200

4 X
200
* 4

X =
100
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