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BAI THUC HANH SO 1: BIEU DIEN CAC TiN HIEU CO BAN

1.1. Muc tiéu

- Sinh vién biét cach viét chuong trinh biéu dién cac tin hiéu co ban bang phan mém

Matlab.

- Sinh vién biét thuc hién viét chuong trinh biéu dién cac phép toan co ban cua tin

hiéu bang phan mém Matlab.
1.2.Yéu ciu
- Sinh vién chuén bj trudc cac bai tap thuc hanh.
- Sinh vién thuc hanh cac bai tap trong chuong.
1.3. N§i dung thwe hanh
1.3.1. Bai thywe hanh miu

Bai 1: Chuong trinh tao day xung don vi Véi cac gia tri nhap tr ban phim:

1 Khi n =k
S(n—k) = _
0 Khi n = k
Chuong trinh:
$Tao day xung don vi
clf;
$nhap cac gia tri cua ham denta: denta(n-n0)=1 voi n=n0
$trong khoang gia tri tu nl den n2

nO=input ('nhap n0=");
nl=input ('nhap nl=");
nZ2=input ('nhap n2=");
n=[nl:n2];:

%x=[ (n—n0)==0];%Ham so

o sanh n—n0=0 thi x=1,
stem(n, x);

xlabel ('Thoi gian roi
ylabel ('Bien do');:
title('Day xung don vi');
axis ([0 10 0 2]1):

Két qua chay chuong trinh vai k=2
nl=1; n2=10

va #1

voi n#n0

con lai x==0
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Bai 2: Chuong trinh tao day nhay don vi V&i cac gia tri nhap tir ban phim:

1 Khi n >k

u(n-k) =
( ) 0 Khi n < k

%Tac day nhay don
clf;

%nhap cac gia tri cua ham u(n): u(n-n0)=1 voi n>=n0 va #1 voi n<n0
%trong khoang gia tri tu nl den n2

n0=input ("nhap n0=");

nl=input ('nhap nl="});

n2=input ("nhap n2=");

n=[nl:n2];

x=[(n-n0)>=0]:%Ham 30 sanh, neu so sanh n-n0=0 thi %=1, con lai ==0
stem(n, x);

xlabel ('Thoi gian roi rac n'):

ylabel ('Bien do');

title('Day nhay don vi')s

axis ([0 10 0 271):

Két qua chay chuong trinh véi k=2; n1=1; n2=10
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Bai 3: Chuong trinh tao day chir nhat véi cac gia tri nhap tu ban phim
1 Khinelk, (N+k-1)]

rect, (n-K)=1 Khine[k, (N+k-1)]

$Tao day chu nhat

clf;

%nhap cac gia tri cua ham rect(n): rect(n-n0)=1 voi (n>=n0&n<=N+n0) va #1
%$vol cac gia tri con 171

%$trong khoang gia tri tu nl den n2

nO=input ('nhap nd=");
N=input ('nhap N="):;
nl=input ('nhap nl=")
nZ=input ('nhap nZ=")

r

$x=[n0<=(n)<=(N+n0-1) ] ;%$Ham so sanh, neu so sanh n-n0=0 thi x=1, con lai =z=0
z=[]:

for n=nl:n2
if ((n>=n0)&& (n<=(N+n0-1)))
x=[x,11;
else
x=[x,0]:
en
end
2
n=nl:n2;
stem(n, =) :
xlabel ('Thei gian roi rac n'):
ylabel ('Bien do');
title('Day chu nhat');

Két qua voi:
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Bai 4: V& ham mi thyc X=3.5"n v&i n=0:20

%$Ve ham mu thuc x=3.5"n voi n=0:20

n=[0:301];

x=3*5_."n;

stem(n, x) ;

xlabel ('Thoi gian roi rac n'):
ylabel ('Bien do');

title('Day ham mu thuc'):
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1.3.2. Cac bai tap thwe hanh co ban

Bai 1: Hiy viét chuong trinh Matlab biéu dién ddy sau: 8(n-5) va 8(n-9) véi 0<n<20
Bai 2: Hiy viét chuong trinh Matlab biéu dién ddy sau: u(n-2) va u(n+2) véi 0<n<20
Bai 3: Hiy viét chuong trinh Matlab biéu dién diy sau: rects(n+2) véi 0<n<20

Bai 4: Hiy viét chuong trinh Matlab biéu dién ddy sau: x(n)=5.6" v6i 0<n<20

Bai 5: Cho 2 day sau:

x,(n) = recty ()
X,(n) =rect,(n—-2)

a.Viét chuong trinh biéu dién x,(n) = x (n) +x,(n) Voi 0<n<20 trén do thi.
b. Viét chuong trinh biéu dién x,(n) = x,(n).x,(n) v&i 0<n<20 trén do thi.
¢. Viét chuong trinh biéu dién x,(n) =5.x(n) Vi 0<n <20 trén do thi.

1.3.3. Cac bai tap thwe hanh nang cao
Bai 1: Viét chuong trinh MATLAB dé tinh tich chap cua 2 day cé chiéu dai hitu han. Cac

gia tri cua cac day dugc nhap tir ban phim. Str dung ham conv() trong Matlab.



Bai 2: Hiy viét mot chuong trinh MATLAB dé tao day tin hiéu hinh sin
y(n) = Acos(a,n + @) va vé diy nay sir dung ham stem().Céc thong so ciia diy sau ddy co
thé nhap tir ban phim: Bién d6 (A), tin s6 goc @,, goc pha ¢ VGi 0< @, <z va 0<@<2r.
Bai 3: Tinh tuong quan chéo cua hai chudi bat ky nhap tir ban phim.
Bai 4: Cho hé thng c6 phuong trinh sai phan tuyén tinh hé s6 hang nhu sau:

y(n) =0,5x(n) +0,25x(n—1) +0,82x(n—2)

Hay viét chuvong trinh Matlab dé tinh dau ra cua hé thong véi dau vao nhu sau:

27.10n 27.100n
x(n) = cos +CO0S
256 256




BAI THU'C HANH SO 2: BIEU DIEN PAP UNG TAN SO CUA HE THONG

2.1. Muc tiéu
- Sinh vién biét sir dung Matlab dé biéu dién dap wng tan sé cua hé thong.
- Sinh vién biét sir dung Matlab dé biéu dién dap tng bién do, dap tng pha cua hé théng.
2.2. Yéu cau
- Sinh vién chuén bj trudc cac bai tap thuc hanh.
- Sinh vién thuc hanh cac bai tap trong chuong.
2.3. N§i dung thwe hanh
2.3.1. Cac bai thwe hanh miu
Pé vé& dap tng tan sé khi biét ham truyén dat cia hé théng chung ta sir dung ham
freqz() trong Matlab.
Ham freqz(): Tra vé dap ung tan s cua mot hé théng tai mot sé hitu han cac diém
roi rac trén vong tron don vi khi biét ham truyén dat caa no.
Cu phép cua nd nhu sau:
[h,w] = freqz(b,a,n)
[h,f] = freqz(b,a,n,Fs)
[how] = freqz(b,a,n, ‘whole’)
[h.f] = freqz(b,a,n, ‘whole’,Fs)
h = fregz(b,a,w)
h = freqz(b,a,n,Fs)
freqz(b,a)
Giai thich:
Ham freqz(b,a) tim dap ung tin sé H(e!®") cua hé thdng tir cac hé sb tir s6 va mau
sb trong vector b va a ctia ham truyén dat.
[h,w] = freqz(b,a,n) tim dap (ng tan sé cua hé théng vai n diém.

B(z) b@)+b(2)z 7 +.....+b(nb+1)z ™
A(z) a@-+a(@)zt+...... +a(na+1)z "

H(2) =



Tir céc hé sb trong vector b va a ham freqz() tao ra vector dap ng tan sb hoi tiép
va vector w chira n diém tan s6. Ham freqz() xac dinh dap (ng tan s6 tai n diém nam déu
nhau quanh ntra vong tron don vi, vi vy w chia n diém gitra 0 va .

h: Vector dau ra chira dap (rng tan so.

w: Vector dau ra chira cic gia tri tin sé phan phdi trong khoang tir 0 dén =
radians.

b: Vector diu vao cho hé s cua tir 0.

a: Vector dau vao cho hé s cua mau sb.

n: S6 cac diém tan s6 duoc chuan hoa dé tinh toan dap @ng tan so.

[h,f] = freqz(b,a,n,Fs) chi ra tn sé ldy miu duong Fs (tinh bang Hz). N6 tao ra
vector f chtra cac diém tan sé thuc gitra 0 va Fs/2 ma tai d6 1énh sé tinh dap ung tan sé.

[h,w] = freqz(b,a,n,‘'whole’) va [h,f] = freqz(b,a,n,‘whole’,Fs) st dung ndiém
quanh vong tron don vi (tir 0 to1 2m hoac tur 0 téi Fs).

h = freqz(b,a,w) tao ra dap (ng tan so tai cac diém tan sé dugc chi trong vector w.
Cac diém tan s6 nay phai nam trong khoang (0 +27).

h = freqz(b,a,f,Fs) tao ra dap @ng tan so tai cac diém tan s duoc chi trong vector f.
Cac diém tan sd nay phai nam trong khoang (0 + Fs).

Bai 1: V& dap (mg pha va dap Gmg bién do cua hé théng c6 ham truyén dat sau:

Z
aH(z)=——
(2) z-05

b.H(z)=1-0.5z"
V61 bai nay ching ta dung ham [h,w] = freqz(b,a,n)

Z
z—-05

Phan a: H(z) =

- ~ Z 1
Chia cd tir va mau so cho z ta duoc: H(Z):W
—U.0Z

Hésbcuatarsd:b=1

Hé s6 cia mau sd:a=1;-0.5

Chon s diém tan sé duoc chuan hoa la: n= 1024
Chuong trinh:



[h w] =freqz([1], [1 -0.5],1024);
phi = 180*unwrap(angle(h))/pi;
subplot(2,1,1), plot(w,abs(h)),grid;
xlabel('Frequency (radians)’)
ylabel (‘Magnitude(dB)")
subplot(2,1,2), plot(w,phi),grid;
xlabel('Frequency (radians)’)
ylabel(*Phase (degrees)’)

Két qua:
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Pép tng bién d6 va pha cia hé thdng (phan a)
Phan b: H(z)=1-0.5z"
Hé s cua tir s6: b = 1;-0.5.
Heé s6 ctia mau sb: a = 1.
Chon sb diém tan s6 duoc chuan hoa 1a: n = 1024.
Chuong trinh:
[h w]=freqz([1 -0.5],[1],1024);
phi = 180*unwrap(angle(h))/pi;
subplot(2,1,1), plot(w,abs(h)),grid;
xlabel(*Frequency (radians)’)
ylabel ("Magnitude(dB)")
subplot(2,1,2), plot(w,phi),grid;
xlabel(‘Frequency (radians)’)



