1. 
2. Sampling theorem:  (without aliasing) 
 
 
 (with aliasing)
(b) 
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(c) Reconstruct frequency is 10 Hz
   For正負訊號是反相的(差180度)
3. (a)
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(b)  
 
 
(c)  (???)
 
 

4. 
(a) 
(b) (c)
 
5. (Chapter 9) (Skipped)
6. 
 
Choose the window function that provides the smallest stopband attenuation greater than A 
Choose and L is odd (for Type)
 (From Spec)
7. (Chapter 9) (Skipped)
8. (b) (???)
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* y() = xc(t) = cos(2nFyt + 6,)
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for all possible regions of convergence.

(10%) Consider a sinusoidal signal a(t) = sin(2r Fyt + 6y) with Fy = 50 Hz. It is sampled at
different rates of F, and then reconstructed as y, (£) by each corresponding ideal DAC.

(a) (3%) Determine y,(t) if F, = 120 Hz for 6, = 0 and 7/2 respectively.
(b) (3%) Determine y,(f) if F, = 100 Hz in terms of .
(c) (4%) Determine y,(t) if F, = 60 Hz for 6, = 0 and 7/2 respectively.

3. (12%) Let 2[n] be a real-valued N-point sequence with N-point DFT X[k].

(a) (2%) Show that X[N/2] is real-valued if N is even.
(b) (4%) Show that [X[k]| = |X[(—k)x]| and ZX[k] = —/X[(~k)]-

(c) (6%) If z[n] satisfies the condition x[n] = «[(n + M)y] where N = 2kM and k is an
integer, show that X[2kl + k] = 0 for [ = 0,1,..., M — 1.

| Options..
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4. (13%) Let oi[n] = {1000,100,10.1} and wofn] = {8,4,2,1} be four-point sequences. Let

215.9 x 279.4 mm (Letter/ANSI A)

HBA  BA

Hence, we proved X[(N — K)y] = X*[K] for every k.

() (3%) Proof:

RAEEDY anwi¥ = X #frle™ = 3 sl cos(n),

which is real-valued since z[n] and cos(n) are both real-valued.

4. (9%)
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(a) (3%) Determine the DTFT X;(c™). S O N T P B Bl Bl o
(b) (5%) Sample frequency components as four-point DFT X,[] = X3(e™/%) where k = T E e . -
0.1,2,3. Determine its IDFT z4[n]. T . NYTEVON AL SR WL
(c) (5%) Sample frequency components as eight-point DT X5[k] = X;(e/27/%) where k = For 8 = 0 — IE AR RAREY(E 180 )
0.1,....7. Determine its IDFT x5[n]. 3. e
(13%) Consider the discrete-time system given by 4 %] =1000(10)7, x,[n] = 8(2)7,0 < n < 42
1000(1-(Les o(1-(t
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(a) (5%)

X1 = myfft([x1 zeros(1,379)], 512);
X2 = myfft([x2 zeros(1, 355)], 512);
X3 = X1 X2;

X3flip = [X3(1) X3(512: —1:2)];
x3 = myfft(X3flip, 512)/512;

x3 = x3(1 : 289);

(b) (5%)

X4 = myfft(x4, 64);
X4_pad = [X4(1 : 32) X4(33/2) zeros(1,31 + 64 — 1) X4(33/2) X4(34 : 64)];
X4_padflip = [X4.pad(1) X4.pad(2048 : —1: 2)];
x5 = myfft(X4_padflip, 2048)/64;
(©) (10%)
X8 =X6+j+XT;
X8flip = [X8(1) X8(1024: —1: 2)];
x8 = myfft(X8flip, 1024)/1024;
X6 = real(x8);
X7 = imag(x8);

. Options.. - i 3133mm 4 X 267 8mm e R [HooRR O -





