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1.2.1. Hé thong lién tuc va hé thong roi rac

 Pinh nghia: hé thong “xir Iy” cac tin hi€u vao va “tao” cac tin
hi€u dau ra

Tin hi¢u vao — System - Tin hiéu ra
Hardware Softv.vare
(electrical, (Algorithms)
mechanical,
hydraulic,...)

] H¢ thong lién tuc: Tin hi¢u vao lién tuc =2 tin hi€u ra lién tuc

] Hé thong roi rac: Tin hi€u vao roi rac = tin hiéu ra ro1 rac

1 M6 hinh toan: Moi hé thong déu dugc mo ta bdi 1 phuong trinh
toan mo ta quan hé gitra ngod ra vd1 ngd vao

sionals S R MU



1.2.2. Vi du don gian vé hé thong

1 Vidu 1: mach dién
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1.2.2. Vi du don gian vé hé thong

[ Vi du 2: Hé thong tinh s6 du trong tai khoan ngan hang hang thang

" f(n): téng tién nap vao tai khoan trong thang thir n
= y(n): s6 du tai khoan thang thir n

= 13i suat tiét kiém 13 1% hang thang

[ ymy=1.01y(n = 1)+ ) |2




1.2.3. Két noi bén trong hé thong

Cac he théng trén thuc té droc tao thanh tir cdc hé théng con thong
qua cac dang két noi nhw sau:

O Ghép lién tang:

Input =——{ System 1 » System 2 ——> Output

L Ghép song song:

System 1

Input Output

System 2




1.2.3. Két noi bén trong hé thong

3 Ghép hoi tiép:

Input a@—»

System 1

System 2

» Output



1.2.4. Cac tinh chat co ban ciia hé thong

a) Tinh c6 nhé

b) Tinh kha nghich
c¢) Tinh nhan qua
d) Tinh 6n dinh

e) Tinh bat bién

f) Tinh tuyén tinh



a) Tinh co nho

O Hé thong khong nhé: ngd ra khong phu thudc vio ngd vao trong
qua khtr (ngd vao trude thoi diém hién tai dang xét). Vi du, mach

thuan tro:

u(t)=Ri(t)

0 Hé thong c¢6 nhé: Ngd ra phu thudce vao ngd vao trong qua khu.
Vi du, mach dién c6 phén ta L, C:

ue=¢ [ ic(d

i, (=1 u, (Hdt



b) Tinh kha nghich

0 Hé thong kha nghich: ngd vao phan biét = ngo ra phan biét. Khi

d6 ton tai mot hé thong nghich dao dé khi ghép lién tang hai hé

théng thuan va nghich tao thanh h¢ théng don vi. Vi du:

y(t)

f(t) — y(t)=21(t)

>

w(t)=7y(t)

» W(t)=1(t)

0 Hé thong khong kha nghich: khong phai 13 hé thong kha nghich.

Vidu: y(t)=f*(t)



¢) Tinh nhan qua

0 Hé thong nhin qua: ngo ra khong phu thudc vao ngd vao trong
tuong lai (ngod vao sau thoi diém hién tai dang xét). Vi du:

y(O)=t(t)+(t —2)

0 Hé thong khong nhian qua: ngo ra phu thudc vao ngod vao tuong

la1. Vi du:

1 1(0) + ()

: :[ — V(O=f(t+2)+H(t - 2) | D 1! 1—[
t >t
1 -2 -1 1 2 3
: ! W=2) ? Néu chap nhan
L > |tréco thé thuc
o1 2 3 4 5 hién duoc!!!




d) Tinh o6n dinh

O Hé thong on dinh: ngod vao bi chin = ngo ra bi chian (BIBO).
Vidy: y(ty=e"

Giasa: |f(t) <B == |y(t)<e” ==)> HT on dinh

O Hé thf')ng khong on dinh: ng6 vao bi chan = ngd ra khong bi chan
Vidu:  y(t)=tf(t)

Gia su: |f(t)|<B =) |y(t)| = ti(t) KB |t| => |y(t > ®0)|=
o> HT khéng 6n dinh



e) Tinh bat bién

0 Hé thong bat bién:

f(t) —s system > y(t) > f(t-ty)) — system > y(t-to)

Forallt,
f(t y(t) f(t-t,) y(t-t,)
——— > t > i > t t t

Vidu: y(t)=sin(|f(t)|) == y(t —t,)=sm(|{(t - t,)|)

f (t)=f(t—t,)=> y,(t)=sin(|f(t—t,))=y(t—t,) => HT BB
0 Hé thong thay doi theo thoi gian: khong phai 1a hé thong bat bién

Vidu: y(t)=f(2t) ==> y(t—t,)=f2(t - t,))=f(2t - 2t,)

f()=ft—t,) => vy, (O=f2t—t,)# y(t—t,)e=> HT TD
 Signals & Systems — FEEE, HCMUT



f) Tinh tuyén tinh

0 Hé thong tuyén tinh:

fl(t) —Pp] system p—> yl(t)

K F1 (D) +Kofo(t) =] system = Ky, () +K,y,(t)

f,(t) —] system f— V(1)

y, (D=t (1)
y, (D)=tt, (1)

> f(t)=k,t,(D)+k,t, (t) ==> y(t)=k,tt, () +k,tf, (O)=k,y, (D)+k,y,(t)

Vidu: (2) y(O=tf(t) m=> {

o> HT tuyén tinh



f) Tinh tuyén tinh

( dy, (1)
dt

dy, (t)
| dt

dlk,y, (tzitkﬁ@ (1] +3[k,y, )tk y, )] =[k,f, () +k,f,(t)]

> f(t) =k, f ()+k,f,(t) Thi: y(t) =k,y,(t)tk,y,(t)
o> HT tuyén tinh

+3 Y; (t):fl (t)
(b) dy“) DO 3y0-fit) => -

3y, (=1, (1)

—>



f) Tinh tuyén tinh
0 Hé thong phi tuyén: khong phai 1a hé thong tuyén tinh
Vidu: y(t)=f(t)

f Y (t):flz (t)
LY> (t):fzz (t)

= f(ty=k, £, )k, £, (6) This yO=[k, £, (k£ O]

—> S

> y(t) #k,y,(t)+k,y,(t) ==> HT phi tuyén



