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1. Quy tac vaol/ra :

e Xét hé thong thoi gian roi rac:

e Quy tac vao ra: quy tac bién déi x(n) = y(n)
o PP x&ly sample — by — sample:
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1. Quy tac vaolra

Vi du:

3. XU ly khoi

Ti 1& dau vao: y(n) =
{Xos X1, X5, X3, Xgs-.

3.x(n)

1 2 {2Xq, 2Xq, 2X,, 2X5, 2Xy,...
y(n) =2x(n)+3x(n — 1) + 4x(n — 2) : trung binh cong co6
trong s6 cua cac mau vao.
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1. Quy tac vaolra

4. X ly sample — by — sample
V&i hé théng & VD 2:
- Bat w,(n) = x(n-1)
- Dat w,(n) = x(n-2)

- V&I mOi mau vao x(n):
y(n) = 2x(n) + 3w, (n) + 4w,(n)
w,(n) = x(n-1)
w,(n) = x(n-2)



2. Tuyén tinh va bat bien 3
a. Tinh tuyén tinh
X1(n) =2 yi(n), Xo(N) =2 Y,(Nn)
Cho

x(n) = a;X,(n) + aX,(n)
Néu hé thong cé tinh tuyén tinh
2 y(n) = ayy;(n) + ayy,(n)

Vi du: Kiém tra tinh tuyén tinh cda hé thdng xac dinh bdi
y(n) =2x(n) + 5



2. Tuyéen tinh va bat bién £
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2. Tuyeén tinh va bat bién 3
b. Tinh bat bién theo th&i gian
o Toan tir tré
x(n) x(n — D)
g Delay D >
o "o b n

D> 0 = Dich phai D mau
D< 0 = Dich trai D mau



2. Tuyén tinh va bat bién

o Tinh bat bién theo thdi gian
Xp(N) = x(n - D)

X(n) o) )

Hé thong la bat bién theo thdi gian néu

yp(n) =y(n-D)




2. Tuyén tinh va bat bien

Vi du: Xét tinh bat bién cua céc hé thong
y(n) = n.x(n)
y(n) = x(2n)




3. Pap trng xung

e Xung don vi (xung Dirac)

e Dap wng xung
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3. Dap wrng xung

e Hé thong tuyén tinh bat bién — Linear Time-Invariant
System (LTI) dwoc déc trwng bang chubi dap (rng xung
h(n)

= y(n)zz x k h n~k
K="

e DAy la tich chap (convolution) cua x(n) va h(n)



4. B6 loc FIR va IIR :

e B6 loc FIR (Finite Impulse Response): dap rng xung
h(n) hiru han
e h(n) ={hgy, hy, hy, hg, ..., Ny, 0,0,0...}
e M: bac cua bb loc
o Chiéudaibdloc:L,=M+1
o {hy, hy, ..., hy}: hé sO loc (filter coefficients, filter
weights, filter taps)
e Phuong trinh loc FIR

y(n) = 2 h(m)x(n " m)

m=0



4. B6 loc FIR va IIR :

e BO loc lIR (Infinite Impulse Response): dap wng xung
h(n) dai vo han
e Phuong trinh loc II+I§:

y(n)= 2 h(m)x(n " m)

m o0

o Vidu
e Xac dinh dap &rng xung cua bd loc FIR
y(n) = 2x(n) + 4x(n — 1) — 5x(n — 2) + 7x(n — 3)



5. Tinh nhan qua va tinh on
dinh

e Tin hiéu nhan qua (causal)
e X(N)
®

e =
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e Tin hiéu phan nhan qua (anti-causal)
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5. Tinh nhan qua va tinh on
dinh

e Tin hiéu khéng nhan qua (2 phia)
¢ X(N)
®
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e Tinh nhan qua cua hé
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dap ng xung h(n
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5. Tinh nhan qua va tinh on -

dinh 3

e Tinh 6n dinh:
o Hé thdng LTI 6n dinh: dap &ng xung h(n) tién vé 0 khin > <°
o Diéu kién 6n dinh:

+o
Z ‘h n ‘< o0
n=-—®

o Vidu:
h(n) = (0.5)"u(n) 6n dinh , nhan qua
h(n) = -(0.5)"u(-n-1) khéng 6n dinh, khdng nhan qua
h(n) = 2"u(n) khéng 6n dinh, nhan qua

h(n) = -2"u(-n-1) on dinh, khéng nhan qua



