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1. £5©¤VÑª>{Å3U��¬�)VÑª&Ò§�¹ØÓªÇ�(Ñ"�U�(Ñ¥�¹�
ü�ªÇ�XeL¤«µ

ªÇ(Hz) 1209 1336 1477
697 1 2 3
770 4 5 6
852 7 8 9
941 ∗ 0 ]

XJ±8000HzéU�(Ñ?1æ�§¤UêiS��36597580§zgU�±Y�m�1¦§ü
gU��m�m��m�ÑØO§�\xÑþãU�S�(Ñ��ª©Ù�«¿ã£çx��
ã¤))î¶��m£ü �¦¤§p¶�ªÇ£ü �â[¤§���600Hz ∼ 1600Hz"=
�ÄÑª&Ò¥�Ì�ªÇ©þ§¿b½ªÇ©þ�Uþ�Ó"

2. £10©¤®�f(t)�ªÌ¼ê�F (ω), Áy²µ

T ·
∞∑

k=−∞

f(kT ) =

∞∑
n=−∞

F (nω0)

Ù¥, ω0 = 2π/T .

3. £8©¤¦^V�5C�{�O$ÏIIRÈÅì§�¦µ-3dB?�ªÇ�1600Hz§2000Hz?�O
Ãeü�-25dB"�æ�ªÇ�8000Hz§�O�Ü·�ÈÅì�ê§e¡´�U^��úª"

• �[ªÇΩ�êiªÇω�m�ýÛ­�§�Ω = 2fs tan(ω/2)

• �[$ÏnA»dÈÅì��êO�úªXeµ

n ≥
log
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1
δ2s
− 1
)

2 log
(

Ωs

Ωp

) , n ∈ Z

Ù¥§Ωs�{�>��[ªÇ§Ωp�Ï�>��[ªÇ"

4. £5©¤,&Ò�Ð�¹kü�ªÇ©þ§©O´f1 = 2kHzÚf2 = 3kHz"Ï�,«�Ï§T&
Ò¥·\
��#ªÇ©þ§ u�kü©þªÇ�m"�
(½#©þ�ªÇ�§é·Ü&
Ò±10kHzæ�¿?1©Û§|^20ms�æ�êâ§�±lªÌã¥uy@�#�ªÇ©þ"
Á�â±þQã§¦#ªÇ©þ�U�ªÇ��"

5. £8©¤®�,êiÈÅì3æ�ªÇ�12kHz��ÌÝªÇ�AXeã¤«

(a) ÁxÑÈÅìé¢SÔnªÇ�Ìª�A­�

(b) ã¥¤«$ÏÈÅì��°´õ�â[º(�°�-3dB?�ªÇ�)

(c) e&Òæ�ªÇU�30KHz§Kã¥¤«$ÏÈÅì��°q´õ�â[º

(d) ��oã¥êiÈÅìÌª�A�î�I���0 ∼ πº
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6. £8©¤±elÑ�mXÚ´�ØC�§�´�C�ºÁ©Oy²�"

(a) y(n) = x(n)− x(n− 1)

(b) y(n) = nx(n)

(c) y(n) = x(−n)

(d) y(n) = x(n) cos(ω0n)

7. £8©¤Á�äe�Ñ\¨ÑÑ�§¤£ã�XÚ´�5��´��5�"y²\�(Ø"

(a) y(n) = nx(n)

(b) y(n) = x(n2)

(c) y(n) = x2(n)

(d) y(n) = ex(n)

8. £6©¤¦e�ü�&Ò�òÈ(J§±Ñ�ª�(J&Ò�ã/"
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9. £18©¤���5�ØCXÚd±eXÚ¼ê£ãµ

H(z) =
3− 4z−1

1− 3.5z−1 + 1.5z−2

(a) xÑXÚ�&Ò6§ã"

(b) xÑH(z)�"4:ã"

(c) ¦H(z)�U�Âñ�"

(d) eXÚ´­½�§¦�A�h(n)"

(e) eXÚ´ÏJ�§¦�A�h(n)"

(f) eXÚ´�ÏJ�§¦�A�h(n)"

10. £12©¤®�S�x1(n) = {2, 1, 2, 1} Úx2(n) = {1, 2, 3, 4}"

(a) �â�òÈ½Â§3��O��òÈ"

(b) �â�òÈ½Â§3��O�4:�òÈ"

(c) ¦^4:DFTÚIDFT§ÏLª�¦È5O�4:�òÈ"�¦�Ñ�S��ªÌ�!ªÌ
�¦È�¥m(J"

11. £12©¤é&Òf(t)?1n�æ�§¤�æ�&Ò�ªÌ´±Ï�§eã´ªÌã��Ü
©§Ù¥3�ªÌ©þ�À-rÝþ�1 £ã¥�Ñ
�©þÀ-rÝ�I«¤"�æ�ª
Ç�10KHz§e®�f1 = 2KHz Úf3 = 4KHz ´�&Òf(t)¥ý¢�3�ªÌ©þ§
f2 =
3KHz´Jb�ªÌ©þ§=�&Òf(t)¥¿Ø�33KHz�ªÇ¤©"Á£�µ

(a) ��o¬3æ�&Ò¥Ñy�&Ò¥vk�ªÇ¤©º

(b) �æ�ªÇU�12KHz�§æ�&ÒªÌã¥�/ªÌ©þ0f2� �u)
²£Cz§
�E,´/Jb0�§K3¤k��U5¥§e/Jb0ªÌ©þ�éAü�¢S&Ò©
þ§KT©þ�ÔnªÇ���´õ�º

(c) �âc�¯�(Ø§xÑ12KHzæ��æ�&Ò�ªÌã§¿5²´Ä´ªÌ±Ï�"
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