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1209Hz | 1336Hz | 1477Hz
697Hz 1 2 3
770Hz 4 5 6
852Hz 7 8 9
941Hz * 0 #
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Af = min {941 — 852,852 — 770,770 — 697, 1477 — 1336, 1336 — 1209}
= 73 Hz

TR X 73 &SR (1) P 51 S (RIDFT & s/ fE) A
N > f,/Af =8000/73 = 109.59 ~ 110
S e D
T = N/f, = 110/8000 = 0.01375 (s)
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1 oo
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(1) BEpeasIZE 7> T RE N
y(n) = —0.2y(n—1)40.3y(n—2)—0.5y(n—4)4+2x(n)—3z(n—1)+4x(n—3)
(2) UEBARHIE SRR -
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r1(n) = —[14+(=1)"+3(0.5)"+2(1.5)" u(—n —1)

za(n) = 3(0.5)"u(n) — [1+ (=1)" 4+ 2(1.5)"]u(—n — 1)

z3(n) = [+ (=1)"+3(0.5)"]u(n) = 2(1.5)"u(-n — 1)

za(n) = [+ (=1)"+3(0.5)" + 2(1.5)"] u(n)
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L= fT,=10x 10 = 100
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Af = f,/L =10/100 = 0.1kHz
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min — 4 Af =1+0.1=1.1KkHz

mar _ f _ Af=2-0.1=19kHz
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BRFHg(n) = z1(n) + jra(n), HEEMEEMZHAGK), SLHMEETHE
s EMBHETERIED N HNGor(k) Ger(k)s Gor(k)s Ggr(k).
FMHGor(k)s Ger(k)s Gor(k)s Gpr(k)RRRX: (k)M X5 (k).

W HUEEE, 4
g(n) = x1(n) + jra(n)
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G(k) = Xi(k)+jXa(k)
= GOR(k) + GER(k) +j [GOI(k) + GEI(k)]
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Gk) = Xi(k)+ jXo(k)
= Ggr(k)+ jGor(k) + j [Gei(k) — jGor(k)]

Xi(k) = Ger(k) + jGor(k)
Xo(k) = Gpr(k) — jGor(k)
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(2) (REIER A HIH TR L DHZE? (-3dBAEHIIIE)

(3) HRERAEINEA 30k Hz, TBEBES 17 5 2 2 /D aR 2
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(1) BLFAINEO ~ mil B BRI Z0 ~ 6000 Hz, W B A0 2R M N 45
PERHER I TRAAE, HRACPEIFRiC 2L, ~EEWT:
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(2) AR E P A g Sy RE VR 1], AT A4S 38098 Uk 4% 1R 7 B8 A AR I AL A 1800
Hz.

(3) ISR RFESRAE K 30kHz, AR H 5484
1800,/12000 x 30000 = 4500 Hz
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(1) 32/DFT
(2) 64KDFT
(3) 128 5 DFT

. BV IR B6kHz, T SRAESIZE N7 5kHz, EM%#FE’J%&
FlRESIIEESHIES, 4 RSTELS5kHZM6kHZAL I 7 &
FEAFEMDFTREE T, Sk A Z W2 AR T

(1) 32/ DFT:

ki = 6/7.5x32=256— 26
(2) 64 DFT:

ki = 6/7.5x64=>51.2— 51
(3) 128 KiDFT:

ki = 6/7.5x128 =102.4 — 102
ky = N—k =128—102=26



10. (1273)%Fx(n) = sin(ndn/7)WHHEDFT, REEHIF K 22kHz,
(1) SRIX/NIESZHECF IR,
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(1) EZESHB TR AW = 47/7
(2) B PRI M AR O

f=wx fs/2m = 44000/7 = 6285.714 Hz

(3) WIEEZE, DFTHIENIRS PR EAS =2 x 10 = 20 Hz, FTEL,
BEATDE T2 AT i [ 7 81 e ME A

N > fo/Af =22000/20 = 1100 — 2048 (HL2MBEHIR T
(4) WRFFIKFEE2048, WA 04 i A7 B R

ki = w/2m x N =2/7 x 2048 = 585.14 — 585
ky = N —k = 2048 — 585 = 1463
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