Ch-2: Phan tich hé thong LTI trong mién thoi gian
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2.1. Gioi thi¢u

0 Trong mon hoc nay ta tap trung khao sat hé thong LTT:
= Nhiéu hé thong vt 1y thuc té c6 tinh LTI
= Hé thong LTI thoa nguyén 1y xép chong & bat bién: biéu dién
tin hiéu vao thanh tong céc tin hiéu co ban (hodc phién ban tré)
> dap tng cua hé thong mot cach dé dang.
0 Céc vi du vé biéu dién tinh hiéu thanh téng cac tinh hiéu co ban:
= Biéu dién tinh hiéu thanh tong cta cac xung don vi
= Biéu dién tinh hiéu thanh tong céc tinh hiéu ham mii phuc:
chudi Fourier, bién doi Fourier, bién doi Laplace
0 Trong chuwong ndy ta khao sat viéc biéu dién tin hiéu thanh tong céac
xung don vi dé tinh dap (g cua hé thong dung khai niém dap Gng
xung cua hé thong va tich chap.



2.2. H¢ thong LTI: Tich chap

2.2.1. Biéu dién tin hiéu thanh tong cac xung don vi

2.2.2. Dap g xung va bicu dién hé thong LTI bang tich chap



2.2.1. Biéu dién tin hiéu thanh tong cac xung don vi

d Dinh nghia xung 0,(t):
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0 Biéu dién f(t) thanh tong cac 8(t):
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2.2.2. Pap ng xung va biéu dién hé thong LTI bang tich chap

0 Pap tng xung cua hé thong LTI: 1a dap tng cua hé thong vai 8(t)

O(t)=»{ LTI system > h(t)

Impulse response

Viduy: (a) hé thong don vi y(t)=f(t) =—=> h(t)=5(t)
(b) hé théng c6 phuong trinh: y(O)=[ f(r)dr
= h(t)=[ 5(x)dr =u(t)

0 Pap tng ciia hé thong LTI véi xung & A(D):
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= lim h, ()=h(t)



2.2.2. Pap ng xung va biéu dién hé thong LTI bang tich chap

0 Dap ung cua hé thong LTI véi tin hiéu gan ding cia f(t)

£ () =[LTTsysemb ¥ V6i: £(t)= f(nA7)S, (t—nAT)AT

n=-—0o0

Do hé thong LTI nén: ;/(t)= Z f(nA7)h,(t—nA7)A7
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2.2.2. Pap ng xung va biéu dién hé thong LTI bang tich chap

0 Pap tng cia hé thong LTI véi tin hiéu vao f(t)

f(t) -

LTI system = V(t)

Ta co:

Suy ra:  y(t)= Alglo ;/ (t)= Alglo Z f(nA7)h,(t—nA7)Ar

—

f(t) = lim f ()=[  f(r)S(t-7)dr

A7—0

y(t)= [ f(z)h(t-7)dz

N

y(t) = £(t) * h(t)

(tich chap)

0 Trong phan tich va thiét ké nguoi ta hay biéu dién mé hinh hé

thong LTI theo tich chap véi dap (g xung h(t)

t® = ht) Py




2.2.2. Pap ng xung va biéu dién hé thong LTI bang tich chap

0 Tinh tich chap: f(t)*h(t)= j°° f(r)h(t—7)d7

(Luu y: ta sé tinh tich phan trén tinh theo thang thoi gian tcont la
tham so ciing chinh la bién thoi gian cua két qua)

= Xac dinh h(t-t) theo bién t:

h(t) h(7) ‘ hit—1r)
t L T /\T > T

= Nhan f(t) vdi1 h(t-1)
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= Lay tich phan trén toan thang T



2.2.2. Pap ng xung va biéu dién hé thong LTI bang tich chap

0 Vi du: cho f(t)=eu(t); >0 12 ngd vao cua hé thong LTI c6 dap
tmg xung h(t)=u(t). Xac dinh dap tng y(t) ctia hé thong?

1@f) li h( z)=u(r)
» T =T

SRl £(t) * h(t)=0
t<0 -
t
h(t-7) | /f( ) — f{t) % h(t)= J’t e dr=L1(1-e™)
=0 > T : a
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= y(O=f(t) *h(O=7(1-eu@® —>




2.3. Céc tinh chat ciia hé thong LTI

0 Tinh giao hoan: y(t)=f(t) * h(t)= f: f()h(t—7)dz

bat: 7, =t-7 =>r=t-7, =>dr=-dr

= y(O)=—[_f(t=7)h(r)d7, = [ h(z)f(t—7)d7,=h(0) *f()

£(t) =

h(t) Py®O==ht) =~ f(t) Pv®

0 Tinh phan phéi:  y(t)=f(t) *[h, (t)+h, ()]=f(t) * h, ()+(t) *h, (1)
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2.3. Cac tinh chat ciia hé thong LTI

Q Tinh ket hop:  y(O=[f(t) * h, ()] * h, ()=F(t) * [h, () * h, (O)]

f(t) — hl(t)

[ 0,

— }(t) s f(t)—l-

111 (t) i hg (t) = (t)

0 Heé thong LTI khong nhé: h(t)=K5(t)
= y(t)=f(t) * h(t)=f(t) * K5 (t)=K£(t)

0 Tinh kha ngich: ta dé dang chirmg minh duogc hé thong nghich dao
cia mot hé thong LTI ciing 14 hé thong LTI Do d6 hé thong LTI
kha nghich khi ton tai hy(t) sao cho h(t)*h (H)=0(1)
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f(t) —

h(t)
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2.3. Cac tinh chat ciia hé thong LTI
0 Tinh nhan qua: hé thong LTI nhan qua khi h(t)=0 khi t<0
= y(O=f(O) *h(t)=]  f(D)h(t-r)dr =[ “h(o)ft-r)dz
0 Tinh én dinh: gia st tin hidu vao bi chan |f(t)|<B
=] YOI <[ f(Oht-n)dr =[] ho)ft-)dr
=lyol< [ @) Ift-olde =|yoOI<B[ h(z)|dr
Vay hé théng LTI 6n dinh khi: jj: lh(7)|d7 hitu han

0 Dap tng cua hé thong LTI véi u(t):
ds(t)
dt

s(=u(t) *h(®=[_ h(D)ut-r)dr = [ h(r)dr = h(H)=



