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2.4.1. Hé thong LTI nhan qua mé ta béi phwong trinh vi phan

O Trén thuc té ton tai rat nhiéu hé théng md ta bdi PTVP hé s6 héng
= Vi du: phuong trinh xac dinh moi quan hé cta van toc va luc kéo

tac dung Ién xe

mmﬁ dV(t)
C@' LSO R0 dt
Gia sir: m=1000kg; K=300N/(m/s) = 1000 d:lit)

+HKv(H)=f(t)

+300v(t)=f(t)

= Tong quéat phuong trinh VP mé ta cho hé thong c6 dang:
n n-1 m m-1
&'y, 4"y, “a dy(t) +ay(ty=b_ d™V ,, 470 +.4+b, 40 di(® 1)

dtn n-1 dtn 1 dt dt m 1 dtm 1 dt
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2.4.1. Hé thong LTI nhin qua mé ta boi phwong trinh vi phin

0 Giai phuong trinh dé xac dinh dap tng: thuong dung phuong phap
tich phan kinh dién: tong cua 2 dap g tu do & cudng bic

0 Pap tng tu do: dap Gng bdi cac tac nhan noi tai bén trong hé thong,
thuong 1a do nang luong tich trir & tin hiéu vao

a Pap tng cudng birc (zero-state): dap rng véi tin hieu ngd vao cua
hé thong

Q Vidu: 1000

dv(t) B dv(t)
m +300v(t)=f(t) < m

Véi: f(t)=5000e > u(t)

+0.3v(t)=10"f(t)

= Budce 1: xac dinh dap ung cudng birc v, (t)=Ke2?'khi t>0

2Ke™ +0.3Ke™ =5¢" = K=-2.94 = v, (1)=—2.94e™



2.4.1. Hé thong LTI nhan qua mé ta béi phwong trinh vi phan

= Budc 2: x4c dinh dap ung tu do v,y (t) > giai pt thuan nhat

dv,(t)

dt
Phuong trinh dac trung: A4+0.3=0 = A=-0.3

+0.3v,,(1)=0

= v, (H)=K,e™"
= Budc 3: xac dinh dap ung tong
= v(t)=v,, (v, (1=K e ™" —2.94e™
0 biéu kién dau: HT LTI nhan qua o=—>HT phidi é trang thdi nghi

dy(0) _~ _ dy™'(0) 0
d  dt™

y(0)y=——



2.4.1. Hé thong LTI nhin qui mé ta béi phwong trinh vi phén

Ap dung cho vi du truée ta duge v(0)=0 = K, —2.94=0
=K, =2.94 = v(t)=2.94(e"" —e);t>0
= v()=2.94(e™"" —e)u(t)
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2.4.2. Pap ing xung ciia hé thong

a) Phuong phap tinh tryc tiép
b) Phuong phap tinh theo dap irng vt u(t)



a) Phuong phap tinh truc tiép

0 Xét hé thong LTI nhan qua mo ta boi PTVP

f (t)—

QM)y(t) =PMIE) = y(t)

& () - w(t)=PD)f(t)

w (t)

QD)y(t) = w(t)

- V(t)

& FO-={QDw, t=f1)

w, (t)
—e

y(t) =PD)w, (1)

-~ y(1)

h_(t)

= S(O-[QD)h, (=5} ——Jat) = PD)h, (1)

> | (t)




a) Phuwong phap tinh truc tiép

A Trinh ty xac dinh h(t):
= Xét phuong trinh  Q(D)h, (t)=05(t) kh1 t>0, toc t=0" tr¢ di
nén h,(t) 1a nghiém ctia phuong trinh thuan nhat Q(D)h, (t)=0
cac hang so trong h,(t) sé dugc xac dinh dung di€u kién dau tai t=0".
= Do hé thong & trang thai nghi nén
dh,(0) _ dh,"'0)
dt Cdt™
Tir phuong trinh: QD)h, (H=5(t) < Ya, d'h, (0

k-1 k=0 dtk
d"h, (® . . .
dtki ; k=1 = n-1 phai la ham lién tyc tai 0, suy ra:

+ 3k k-1 + k-1 — k-1 +
N d'h, () 4 d"'h,(0) d*h,0) 7, ©0)
T dt dt dt

h,(0)=

=o0(t);a, =1

Két luan:

0



a) Phwong phap tinh trwec tiép

n k

L4y tich phan tir 0" t6i 0" hai vé phuong trinh: ) a, d (iak(t) =45(t)
k=0

+ nh t n-1 +
Suy ra: jo a, d a()dtzl = d ha_(lo ) =1/a_ =1
0 dt" dt"
Vay diéu kién dau dé xac dinh h,(t) la:
n—lh + k-1 +
d 31_(10 ) =1; d h;;_(lo ) =0, k=1 >n—1
dt dt

= Xac dinh h(t)=P(D)h_(t)



a) Phwong phap tinh trwe tiép

3 Vi du: tinh dap tmg xung cua HT nhan qua dugc mo ta bo1 PTVP
(D+2)y(t)=(3D+5)1(t)
= Buoc 1: Xac dinh h,(t)
Do HT nhan qua nén h,(t)=0 khi t<0
Khi t>0: h,(t) 1a nghiém cua PT (D+2)h, (t)=0 =) h_(t)=Ke™
Ap dung PK dau tai 0*: h (0)=K=1 m=—> h_(t)=eu(t)
= Buwoc 2: Xac dinh h(t)

h(t)=P(D)h_(t)=3 % +5h (1)

> h(t)=(3D+5)e*'u(t) =38(t) —e *'u(t)
- signals & SYSIGREISEEE, HOMUT



b) Phwong phap tinh theo dap wng voi u(t)

u (t)—r-

Q(D)s, (ty=u(t)

S, (1)

>

s(t) = P(D)s, ()

s (1)

Ds(t)

—h (1)

So d6 hé thong tinh dap Gmg xung theo u(t)

Vi du: tinh dap irng xung cua HT dugc mo ta bo1 PTVP:
(D*+3D+2)y(t)=DA(t)



2.4.3. Pa thirc dic trung va tinh on dinh ciia hé thong

0 Da thiic dic trung cia hé thong: Q(L)=\"+a_ A"'+...a \+a,
0 Nghiém cta Q(A)=0 quyét dinh tinh 6n dinh cua hé thong:




2.4.3. Pa thirc dic trung va tinh on dinh ciia hé thong

0 Két luan:

= Hé théng on dinh tiém can khi tat ca cac nghiém cua PT dac trung

nam bén trai cia mat phang phirc
= H¢ thong 6n bién khi c6 nghi€ém don trén truc 4o va cac nghi€ém con
lai nam & nira trai cua MP phirc
= H¢ thong khong 6n dinh khi c6 nghi€ém nam & nira phai hoac
nghiém

bo1 trén truc ao



