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2. (8©)�ëY�m&Òx(t)´¢&Ò§§�Fp�C��ªÌ¼ê�X(ω)"
Áy²:

(1) x(t)�ó©þ�X(ω)�¢Ü´�éFp�C�é§

(2) x(t)�Û©þ�X(ω)�JÜ´�éFp�C�é"
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�x(t) = xe(t) + xo(t), Ù¥xe(t)´Ùó©þ§xo(t)´ÙÛ©þ§K
kxe(t) = xe(−t)§xo(t) = −xo(−t)

�X(ω) = XR(ω) + XI(ω)§Ù¥XR(ω)´Ù¢Ü§XI(ω)´ÙJÜ"



dþ��µ
1

2
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[x(t)− x(−t)] = xo(t)
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[X(ω) + X∗(ω)] = XR(ω)
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[X(ω)−X∗(ω)] = XI(ω)
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X∗(ω) = XR(ω)
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F [xe(t)] = XR(ω)

=: x(t)�ó©þ�X(ω)�¢Ü´�éFp�C�é"
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=: x(t)�Û©þ�X(ω)�JÜ´�éFp�C�é"

3. (8©)®�ÈÅì��©�§�y(n)+0.8y(n−1)−0.9y(n−2) = x(n−2)
Á�äTÈÅì´Ä­½"

ë��Yµ

d�©�§��ÈÅì�D4¼ê�

H(z) =
z−2

1 + 0.8z−1 − 0.9z−2
=

1

z2 + 0.8z − 0.9

D4¼ê�4:�z1 = 0.6296, z2 = −1.4296"
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X(z) = 1.25 + 0.625
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(1) �X(z)�Âñ��|Z| > 2�§éA�S�� 

x(n) = 1.25δ(n) + 0.625 · 2nu(n)− 1.875 · (−0.4)nu(n)

(2) �X(z)�Âñ��|Z| < 0.4�§éA�S��

x(n) = 1.25δ(n)− 0.625 · 2nu(−n− 1) + 1.875 · (−0.4)nu(−n− 1)

(3) �X(z)�Âñ��0.4 < |Z| < 2�§éA�S��

x(n) = 1.25δ(n)− 0.625 · 2nu(−n− 1)− 1.875 · (−0.4)nu(n)
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5. (10©) ®�ü�k��S�x1(n)�S���[1, 2, 3, 4]§x2(n)�S��
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�â�òÈ�5�§K¥ü�S���òÈ�Ý�4 + 4− 1 = 7§K"
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x1(k)x2(n− k)
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x1(n) ~ x2(n) = ((x1(n) ∗ x2(n)))4
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6. (10©) ��$Ï�[nA»dÈÅì�DÑ¼ê/ª�
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®�µV�5C��s ⇔ 2fs
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éu$ÏÈÅì§�°�−3dBªÇ´���§=500Hz"éATªÇ
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H(z) =
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y(n) = 0.9428y(n−1)−0.3333y(n−2)+0.09763x(n)+0.19526x(n−1)+0.09763x(n−2)
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7. (10©) X�&ÒªÇ3900MHz�900.5MHz§±2MHz�ªÇéÙ?1
jæ�"e200kHz�8IÑy3Ä�§KT8I�¢SªÇ´õ�º
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æ��§�8I3ª�¬±­MHz�±Ï­EÑy§b�8I�¢Sª
Ç�

k · 2MHz + 200kHz = (2k + 0.2)MHz, k ∈ Z
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900 ≤ 2k + 0.2 ≤ 900.5

¦�k = 450§¤±8I�¢SªÇ�900.2MHz"

8. (12©) �[&Ò±16kHz?1æ�§��¿O�
512:�DFT"Á
¦DFT(J¥�e��:¤éA�ÔnªÇ(Hz)

(1) k = 0

(2) k = 127

(3) k = 255

(4) k = 511
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(1) k = 0éA�ÔnªÇ

f1 = 16 kHz× 0

512
= 0 Hz



(2) k = 127éA�ÔnªÇ

f2 = 16 kHz× 127

512
= 3968.75 Hz

(3) k = 255éA�ÔnªÇ

f3 = 16 kHz× 255

512
= 7968.75 Hz

(4) k = 511éA�ÔnªÇ

f4 = 16 kHz× 511

512
= 15968.75 Hz

9. (12©) é��ëY�m&Ò?1æ�§æ�Ç�10KHz§�æ�10
ms�êâ"F"|^N:FFT�{§O�þ!©Ù3[2.5 ∼ 5)KHzª
Ç��þ�128�ªÇ:�ªÌ"Á£�e�¯Kµ

(1) ?1FFT$���Ü·�:êN

(2) FFTÑ\�þx�|¤

(3) ªã[2.5 ∼ 5)KHzéAFFTC�(J¥�=
:?
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(1) �Ü·�FFT:ê�:

N = 128 ∗ 10

5− 2.5
= 512

(2) æ����êâS���Ý�10 ∗ 10 = 100§Øv512§¤±�¡I
�Ö512− 100 = 412�""

(3) 2.5KHzéA�´2.5/10 ∗ 512 = 128§
5kHzéA�´5/10 ∗ 512 =
256§¤±K8¥�¦�ªã§éA�FFTC�(J¥�:��
�[128..256)

10. (12©) ®�,XÚXe¤«"éu�½�Ñ\&Òx(t)§e®�Ùª
ÌX(ω)£�eã¤§�xÑ&Òa(t), b(t), c(t), y(t)éA�ªÌ¼ê�
ã/A(ω), B(ω), C(ω), Y (ω)"
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