.7 Bai giang: Xir 1y s6 tin hiéu
Chuong 3
TIN HIEU VA HE THONG ROI RAC

NOI dung:

3.1 Tin hiéu rdi rac
3.1.1 Céac cach biéu dién tin hiéu roi rac
3.1.2 M6t sé tin hiéu roi rac co ban
3.1.3 Phan loai tin hiéu roi rac
3.1.4 Cac phép xtr ly trén tin hiéu roi rac

3.2 Hé thong rdi rac rovi rac
3.2.1 M6 té hé thong roi rac
3.2.2 Phan loai hé théng roi rac

Bai tap
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG RO1 RAC
3.1 Tin hiéu r&i rac:

> x(n): mau thtr n cda tin hiéu x ; -h< n <h.
3.1.1 Céc cdch biéu dién tin hiéu roi rac:

» Dang ham: 1— n

0<n<4
x(m)=1 4
) 0 n#
» Dang bang:
n .. 2 10 1 2 3 45 ...
x(n) [... 0 0 014100...
> Dang chudi so: 4 x(n)

x(n)= {---:.I(”—I)Eg(?f)ﬁx(_nwl)w} '3x.“4_

> Dang dé thi:

)
b f—) |

Ly oy
N )
=
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.1 Tin hiéu r&i rac (tt):

e A pr pal s : é(n)
3.1.2 Mot so tin hiéu roi rac co’ ban:
% Tin hiéu xung don vi: 1I
]-; n — O ..........
X(n)=5&(n)=1{" — o o,
O;n=0 4 lo 1 2 n
Ium)
% Tin hiéu bwéc: 1
tnsol
X{(N)=un) = OO0 >
(n) (){O;MO P I R S
Ar(n) @)
% Tin hiéu doc: 1
n; n >0 e 1 """""
x(n)=r(n>={_ N ,
O,n<O 1 0 1 2 e
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.1 Tin hiéu r&i rac (tt):

3.1.2 Mét so tin hiéu rovi rac cor ban (tt):

¢ Tin hiéu ham ma thuec: X(n) — an , vn

xim)

““ “”lul::rlrmm.uu S| ”””l”
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.1 Tin hiéu r&i rac (tt):

3.1.3 Phéan loai tin hiéu roi rac:

a.Tin hiéu ndng lwong va tin hiéu céng suat:

< Nang lwong cta mét tin hiéu: — 2
E, = D |x(n)]
N=—o0
> Néu O0< E, <o0| :xla tin hiéu ndng lvong

Vi du 1: Hay cho biét tin hiéu sau cO phai la tin hiéu nang luong khéng?

1\"
x(n):%(?j ' n=0

Loi gidi: 12", n<0
+ 00 -1 + 00
o= 2 X(m = 2 xm[ + X [x(m)f
N=-w nN=-wo n=0
-1 ] + 0 1 2n 35
= ; 2°" + Zo(g) = 52 ° % 2x(n):tin hiéu néng luong
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.1.3 Phéan loai tin hiéu roi rac:

a.Tin hidu ndng luong va tin hiéu cdng suat (tt):

/

< Coéng suat trung binh cta mot tin hiéu:

+N

P, = lim——— 3 [x(n)f

Nowo 2N +1 2

> Néu |0< P, < oo :x(t)Iatin hiéu cong suat

Vi du 2: Hay cho biét tin hiéu sau co6 phai a tin hiéu céng suéat khong?

x(n) = Ael“o"

Lo gidi: 1 N o
P =lim—— % |Ae"
N-owo 2N +1 2
+ N
—lim - 3 |AF = A% lim 2N a2 o
N 2N +1 7=\ N—owo 2N +1

> x(n):tin hiéu cdng suét
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
a.Tin hidu ndng lwong va tin hiéu cdng suat (tt):

Q Céng suét va ndng luong ctia mot so tin hiéu co ban:

Tin hiéu E, P, Loai tin hiéu
o(n) 1 0 Nang lwvong
u(n) h A Céng suét
Aejon h A2 Céng suat

O M6t s6 cdng thire vé chudi thuong gap:

N -1 1_aN 0 . 1
a" = a =——; |lak1l
nz_;) 1-a nZz, 1-a
0 N -1
Sna"=—2 a1 n=ZN(N-1)
n=0 (1—3.) n=0 2
N -1 1
nZ:EN(N—l)(ZN—l)
n=0
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)

3.1.3 Phan Iqai tin hiéu roi rac (tt): ‘
b.Tin hiéu tuan hoan va tin hiéu khong tuan hoan:

/7

< Tin hiéu x(n) duoc goi 1a tuan hoan véi chu ky N, néu:
X(n) =Xx(n+ N);Vvn

< Néu khéng ton tai s6 nguyén N théa méan diéu kién trén thi x(n) khdng phai I3
tin hiéu tuan hoan.

Vi du 3: Hay cho biét tin hiéu sau c6 phai la tin hiéu tuan hoan khong?
a. X(n)=c0s(0.1257n) b. X(n) = a"u(n)

Lo gidi:

% x(n) = 008(0.12571) = cos( zn/ 8) = cos( zn/ 8+ 27) = cox(7(n+16) / §)

> N = 16: x(n) tin higu tuan hoan
b. x(n) khéng phai la tin hiéu tuan hoan
c.Tin hiéu chén va tin hiéu 18: v\
< Tin hiéu x(n) dwoc goi la dbi xirmng (chdn) néu: X(n) = x(=n); vn

Tin hiéu x(n)
S€ lap lai sau
moi N mau

& Tin hiéu x(n) duoc goi la phan déi xing (18) néu- | X(N) ==X(=n); VN
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.1.4 Cac phép xw ly trén tin hiéu roi rac:

a. Cac phép bién déi trén bién dbc Iap n:

% Phép djch: y(n) = x(n-ny)
x(n -2)%
(n) 4 x(n-2) 4
3 3
2 2
? 1] .,
n ? n
8 3 ———) m— ) m— ) m— @)
3 271071 2 3 4 3 27 |01 2 3 4 5
< Phép ddo nguoc(gép): y(n) = x(-n)
x(n) x(-n)
4 4
3 3
2 2
1 1
R y—Y r X ®: @ ’l 1O @ 1 1
3 -2-1 101 2 3 4 3 -2 -1 |01 2 3 4 5
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Chuong 3

Bai giang: Xir 1y s6 tin hiéu

TiN HIEU VA HE THONG ROl RAC (tt)

a. Céc phép bién doi trén bién déc 1ap n (tt):
% Phép lap ti Ié thoi gian: y(n) = x(Mn)

x(n/2)

10




'_:%g}»«:t

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)

3.1 Tin hiéu réi rac (tt):
3.1.4 Cac phép xw ly trén tin hiéu roi rac (tt):
b. Phép cdng hai tin hiéu:

X(n) = x(n) +x,(n)

Vidu 4: x,(n)=1[1,2,0,4,6,0,5]; x,(n)=1[3,2,1,1,3,1,0].
Khi do: x(n) = x,(n)+ x,(n) =[1,4,2,5,7,3,6,0];

Cdng tuong
trng tirng mau
cua hai tin hiéu

Nhan twong
teng tebng mau
cua hai tin hiéu

c. Phép nhéan hai tin hiéu:

x(n) = x,(n) x x,(N)
Vi du 5: x,(n) =[1,2,0,4,6,0,5]; x,(n)=[3,2,1,1,3,1,0].
Khi d6: x(n) = x,(n).x,(n) = [1,6,0,4,6,0,5,0];

Nhéan A vai tieng
mau cua tin

x(n) = Ax x,(n) e

c. Phép nhan hai tin hiéu:

Vi du 6: x,(n) =[1,2,0,4,6,0,5];
Khi dé: x(n) = 2.x,(n) = [2,4,0,8,12,0,10];

5/22/2010

Bai giang: Xir 1y s6 tin hiéu
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.2 Hé thongq roi rac:

> mot phép bién déi H téc déng Ién tin hiéu ngd vao x(n) dé tao ra tin hiéu ngé ra
> c6 thé duoc thuc hién bang phan cting, phdn mém hay két hop cé hai.

> So db khéi tbng quét:

Hé thong o
Tin hiéu vao - Tin higu ra
| rovi rac >
x(n) H y(n)
_ H
> Ky hiéu: X(n) > y(N)

o y(n)=H[x(n)]

12
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Bai giang: Xir 1y s6 tin hiéu

'_:%g}»«:t

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.2 Hé thongq roi rac:

3.2.1 M6 ta hé théngq roi rac:

a. Dung phuwong trinh tin hiéu ngé vao — ngé ra (phuwong trinh 1/0):
> biéu thirc toédn hoc mé té quan hé gidra tin hiéu ngé vao va tin hiéu ngé ra.
> khéng quan tdm dén c4u truc vét ly bén trong cta hé thong.
Vidu 7: y(n) = x2(n);
y(n) = [x(n) + x(n-1) + x(n+1)]/3;
y(n) = 0.5y(n-1) + x(n) — x(n-1);vv....
Vidu 8: x(n)=10,0,1, 3, 5,....];

y(n) = x2(n). Xac dinh ngd ra?

Taco: y(0)=x30)=0; y(3) =x%(3)=32=09;
y(1) = x*(1) = 0; y(4) = x2(4) = 52 = 25;...
y(2) =x%(2) =12=1; suyra: y(n)=10,0,1,9, 25,...];

13
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.2.1 M6 ta hé thong roi rac:

b. M6 ta dung so dé khoi:

> giup thdy dwoc céu tric bén trong cla hé thong
» duwoc xay dwng tor cac khdi co ban: bo cdng, bd nhén, bd tré,vv....

< Ky hiéu cla cac khdi co ban:

X4(n) y(n) = x,(n) + x,(n)
= B6 cOng:
X,(n)
= B6 nhan: x,(n) y(n) = x,(n). x,(n)
= BO tré: xe(n)

y(n) = x(n-D)
Tz

x(n) ‘ > y(n) = Ax(n)

= Bd khuyéch dai:

14
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Bai giang: Xir ly so tin hiéu

Chwong 3 TiN HIEU VA HE THONG ROl RAC (tt)

b. Mé té ding so dé khoi (tt):
Vi du 8 HeA thong ¢ so do x,(n) b
nhw hinh bén twong trng

phuwong trinh 1/O: y(n)
y(n) = 2x(n)-3x,(n) T —=O— &

5% (1), (1) D>

Vi du 9: Vé so dd khdi thwe hién hé thdong sau:

y(n) = =-5x(n)+ 2x(n-2)-0.8y(n-1) + 3y(n-2)

15
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Bai giang: Xir 1y s6 tin hiéu

L4a

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
3.2.2 Phan loai hé thong r&i rac:

a. Hé thdng tinh/ ddng:

> Hé thdng tinh (static) hay con goi la hé théng khéng nhé& (memoryless) néu
d‘ép ting y(n) tai n, chi phu thudc vao gia tri cua x(n) tai n,. Nguworc lai la hé
thong dong (dynamic) hay co nho.

> Vidu 10: y(n) = 2x(n) — 3x2(n) = hé théng tinh
y(n) = x(n) + x(n-2) > hé théng dong

b. H& thong nhan qué/ khong nhan qua: ’

> Hé théng nhan qué (causal) néu dap tng cua no tao thoi diém ny, y(ny), chi
phu thuéc vao x(n), n O n,. Nguoc lai la hé thong khéng nhén qua (non-
causal).

» Vidu11:  y(n)=x(n)+ 3x(n + 4) - hé théng khéng nhan qua
y(n) = x(n) - x(n -1) ~ hé thong nhan qua
y(n) = x(n?) - hé thong khéng nhan qua

16
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
c. Hé thdng bat bién/ kha bién:

> hé thong duoc goi la béat bien theo thai gian (time invariant) néu déc tinh véo -
ra khong thay doéi theo thoi gian, nghia la:

Néu: x(n) —— y(n)
i x(n—k)—"—s y(n—k), vk

> Cach kiém tra tinh chéat bat bién:

= Dura tin hiéu vao hé théng, sau dé lam tré y(n) di k mau - thu duoc: y(n-k).

x(n)—{ H |—>| zk [y (k)

= Lam tré x(n) di k m4u, sau d6 dwa vao hé thong = ngé ra thu dwoc: y,(n).
xn)—s| z« — H }—=vn)
= So sanh y(n-k) va y,(n). Néu bang nhau > hé bat bién va nguoc lai.
> Vidu12: y(n) = x(n) - x(n -1) = hé bét bién
y(n) = x(n).cos(m,n) = hé kha bién

17
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Bai giang: Xir 1y s6 tin hiéu

Chwong 3 TiN HIEU VA HE THONG ROl RAC (tt)
d. Hé thdng tuyén tinh/ phi tuyén:

> hé thong duoc goi la tuyén tinh (linear) néu déc tinh véo - ra théa mén nguyén
ly chbng chép, nghia la:

H[a,x (n) +a,%,(n)] =aH[x (n)]+a,H[x(n)],
% (), %,(N), &, 3,

> Céch kiém tra tinh chat tuyén tinh:

= Thurc hién theo hai so dé sau

= So sanh hai ngé ra, néu bang nhau - hé tuyén tinh va nguorc lai.

18
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Bai giang: X ly so tin hi¢u
Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)
Vidu 9: y(n) =3x(n) + 3 > hé phi tuyén
y(n) = nx(n) > he tuyén tinh
y(n) = ex(n) - hé phi tuyén

e. Hé thong dé quy/ khdng dé quy:
> hé thdng duoc goi la dé quy (recursive) néu dap trng ng6b ra tai thoi diém n,,
y(ny) , chi phu thudc vao gia tri nao do cua dap trng ngb ra trong qua khtr .
Nguroc lai, ta goi Ia hé théng khéng dé quy.
Vidu 13: y(n) = 3x(n) + 3x(n-1) + 5x(n+2) - khbéng dé quy.
y(n) = 0.25y(n-2) + x(n) + 2x(n-1) = hé dé quy.

e. Hé théng 6n dinh/ khéng 6n dinh: ,
» hé thong dworc goi la 6n dinh (stable) néu n6 lubn co6 dap teng bi chan voi moi
kich thich bj chan. Nghra la:

Néu:  |X(N)KM <o thi: |[Y(N)|KM <00, Vn

19
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Bai tap:

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
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Bai giang: Xir 1y s6 tin hiéu

Chuong 3 TiN HIEU VA HE THONG ROl RAC (tt)

(bai 4.1.3 trang 126)
(bai 4.1.5 trang 126)
(bai 4.3.1 trang 127)
(bai 4.3.2 trang 127)
(bai 4.4.1 trang 127)
(bai 4.4.4 trang 127)
(bai 4.4.5 trang 128)
(bai 4.5.1 trang 128)
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