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%pvles and zeros of 8 rtionsl = transform
rurre=[2 16 44 56 32];

den={33 -15 18 -12];

subplot(2,2,1);

zplane(mm, den);
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%%poles and zeros of a rational z trengform
mym=[2 16 44 56 32];

dene=[3 3 -15 18 -12];

[z.p k]=tf2zp(rmm, deny;

m=aba(p); )

disp('zeros are’); disp(z):

disp(‘poles are’); disp(p};

disp{’gain’); disp(k);

disp(‘radius of poles’; d:sp(m);
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ZEros are
e -4.0000
-2.0000
-1.0000 + 1.0000i
-1.0000 - 1.0000i
poles are
-3.2361
1.2361
0.5000 + 0.8660i
(.5000 - 0.8660i
Gain
0.6667
radius of poles
3.2361
1.2361
1.0000
1.0000
second order sections
1.0000 6.0000 8.0000 1.0000 2.0000 -4.0000
1.0000 2.0000 2.0000 1.0000 -1.0000 1.0000
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0.6667(z+4)(z+2)(z+1- j)(z+1+j)

(Lt H(Z)= : :
(z+3.2361)(z —1.236)(z — 0.5 — 70.866)(z — 0.5+ j0.866)
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2% H(Z)=0.667
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Ydetermination of the rational z plane

zr=[-4 -2 -1+ -1-;

pr=[-3.2361 1.2361 0.5+0.866i 0.5-0.866i];

=';

p=pr’;

k=1,

[num,den]=zp2tf{z, p, k);

disp('coeff. of num. polunomial’); disp(num};

disp('coeff. of den. polunomial'); disp{den);
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coeff. of num. polunomial
1 8 22 28 16
coeff. of den. poluncmial
1.0000 1.0000 -5.0002 6.0001 -4.0000
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% partial fraction expansion for rational z function
num=[18];
den—=[18 3 -4 -1];
[r,p,k]—residuez{num,den);
disp(Residues are"); disp(r");
disp(‘Poles are'); disp(p");
disp('Constants are');disp(k);
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Y LT e doed
Residues are
0.3600 0.2400 0.4000
Poles are
0.5000 -0.3333 -0.3333
Constants are
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0.36 0.24 0.4
+

A H(Z)= +
(21 (2) 1-0.5z70 1+0.333z7 (1+0.333z7")?
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%Rational z transform from partial fraction expansion
r=[0.24 04 0.36];

p=[-0.333 -0.333 0.5];

k=[0];

[num, den]=residuez(r, p, k);

disp(‘'numerator coefficients'); disp(num);
disp('denominator coefficients'); disp(den);

SIS O 8 e et

numerator coefficients

1.6000 -0.0003 -0.0000 0
denominator coefficients

1.0000 0.1660 -0.2221 -0.0554
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%lImpulse response of a rational function
L=11; % length of output sequence
num=[1 2];
den=[1 0.4 -0.12];

[h t]=impz(num,den,L);
disp('Coefficients of the impulse response');
disp(y")
subplot(2,1,1);
stem(y);
xlabel(*time index");
ylabel(' Amplitude”);
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Cohimng 1 through 9
1.0000 1.6000 -0.5200 0.4000 -02224 0.1370 -0.0815

0.0490 -0.0294
Cohmmms 10 through 11
0.0M176 -0.0106
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%Calculation of impulse response using the fiter function
L=11; % length of output secquence

num=[1 2];

den=[1 0.4 -0.12];

x=[1 zeros(1,L-1)];

y=filter(num, den, x);

disp('Coefficients of impulse response');

disp(y);

¢ S el ol ks s 2318

Coefficients of impulse response
Columns 1 through 9

1.0000 1.6000 -0.5200 0.4000 -0.2224 0.1370 -0.0815
0.0490 -0.0294

Columns 10 through 11

0.0176 -0.0106
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