3.19 Determine the DTFT of each of the following finite-length sequences:

At Y SBEN: ¢ =]l ORAEN, . _J1-5, —N<n<N,
(W nlal= {(), otherwise, (ohpaln] = IO, otherwise, ) yalnl = IO, JN[ otherwise,
_[N+1—=|nl, =N=<=n=<N, £ (,_]cos(mzn/2N), —N <n <N,
(d) yalnl = 0, otherwise, 1\(::).. yrinl= I 0, otherwise.

3.24 Prove the following theorems of the discrete-time Fourier transform: (a) Linearity theorem, (b) Time-reversal
theorem, (¢) Time-shifting theorem, and (d) Frequency-shifting theorem.

3.30 The magnitude function | X (e/®)| of a discrete-time sequence x[n] is shown in Figure P3.1 for a portion of the
angular frequency axis. Sketch the magnitude function for the frequency range —m < @ < w. What type of sequence
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is x[n]?

Figure P3.1

5.8 Determine the N-point DFTs of the following length-N sequences defined forO0 <n <N —1:
(@) xq[n] = sin(2an/N), (b)xp[n] = cosz(?.zm/N), (c)zeln] = cos3(2nn/N).

5.15 Let x[n],0 < n < N — 1, be a length-N sequence with an N-point DFT given by X[k],0 < k < N — 1.
Determine the 2N -point DFT of each of the following length-2N sequences:

sona  [Xn], Q=n<sN=1], s O<n<N-1,
(‘l”‘l"l_lO, N<n<av—i1, (Ohl= NSnﬁZN*I.
N xX(n-N) Ao riar

M 3.2 Using Program 3 |, determine and plot the real and imaginary parts and the magnitude and phase spectra of
the DTETSs of the sequences of Problem 3,19 for N = |(),

M 5.2 Write a MATLAB program to compute the circular convolution of two length-N sequences via the DFT-based

approach. Using this program, determine the circular convolution of the following pairs of sequences:
@glnl=15, =2, 2,0, 4, 3}, hlnl={3, 1, =2, 2, —4, 4},
Mxinl=112~-j, =1 =j3, 4—-j3, 1+ j2, 342}, vin]=(=3, 24 j4, =14 j4, 44 j2, -3+ j},
(©) xIn] =cos(kn/2), yir]l=3* 0=<n<4

Verify your result using the function circonv.

M 5.3 Using MATLAB, verify the symmetry relations of the DFT of a complex sequence as listed in Table 5.1.



Table 5.1: Symmetry properties of the DFT of a complex sequence.

Length-N Sequence N-point DFT
x[n] =xre[”]+.!.xim[n] Xlkl= Xre[ﬂ"‘.fxim[k]
x*[n) X*[(—k)n]
x*[(~n)y] X*[k)

Xre[n] Xeslk] = (X[k] + X*[{(—k) N1}
JXim Xcalkl = 3{X[k] — X*[(=k)n 1)
xcs[n] Xre[k]

Xca [ﬁ] }le[k]

Note: x¢s[n] and xca[n] are the circular conjugate-symmetric and cir-
cular conjugate-antisymmetric parts of x[n], respectively. Likewise,
Xcs[k] and Xca[k] are the circular conjugate-symmetric and circular
conjugate-antisymmetric parts of X[k], respectively.

3.19 Determine the DTFT of each of the following finite-length sequences:
Iy =NS8zd, 5 1 O0=na<N, s
(& rinl = ‘ 0, otherwise, \(b) paln] = IO, otherwise, (el aslnl= {
v _[N+1—|nl, =N<n<N, .-'/-.‘\ or_ | cos(mn/2N), —N<n<N,
(d) yaln} = 0, otherwise, ‘S) yrlnl = 0, otherwise.

focdlll i Ep 2N,
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0, otherwise,



