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num= |1 3|;

den=1(1 5 20 16 Ol;

rlocus(num,den)

v=[6 6 -6 6|

axis(v); axis(‘square’)

grid;

title ('Root-Locus Plot of G(s) = K(s + 3)/Is(s + 1)(s"2 + 4s + 16)]")
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| MATLAB Program 6-2

Yy =mmmmmane Root-locus plot --«sza---

num = [1];
den=(1 1.1 10.3 5 0|;

r = rlocus(num,den);

plot(r,'o")

v=1[-6 6 -6 6]; axis(v)

grid

title('"Root-L ocus Plot of G(s) = K/[s(s + 0.5)(s?2 + 0.6s + 10)]")
xlabel('Real Axis')
ylabel('Imag Axis')

Root-Locus Plot of G(s) = K/[s(s+0.5)(s240.65+10))
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MATLAB Program 6-3

Yo wmmmmman Root-locus plot ---------

num = [1];

den=[1 1.1 10.3 5 0];
K1 = 0:0.2:20;

K2 = 20:0.1:30;

K3 = 30:5:1000;

K = [K1 K2 K3];

r = rlocus(num,den,K);
plot(r, ‘o'

v=[-4 4 -4 4); axis(v)
grid

title('Root-Locus Plot of G(s) = K/[s(s + 0.5)(s"2 + 0.6s + 10)])
xlabel('Real Axis')
ylabel('Imag Axis')

i Root-Locus Plot of G(s) = K/[s(s+0.5)(s2+0.65+10)]
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MATLAB Program 6-4

L — Root-locus plot «-=-emeee

A=101 0;0 0 1;-160 -56 -14];

B=[0:1;-14];

C=[ 005

D = |0};

K = 0:0.1:400;

rlocus(A.B,C,D,K);

v=[-20 20 -20 20]; axis(v)

prid

title('Root-Locus Plot of System Defined in State Space')

Root-Locus Plot of System Defined in State Space
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MATLAB Program 6-5

sgrid

v=[-3 3 -3 3]; axislv); axis('square')

title('Constant \zeta Lines and Constant \omega_n Circles')
xlabel('Real Axis')

ylabel('Imag Axis')
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MATLAB Program 6-6

num = [1};

den=1[1 4 5 0];

K = 0:0.01:1000;

r = rlocus(num,den,K);

plot(r,''); v=[-3 1 -2 2]; axis(v); axis('square')
sgrid(10.5,0.707], (0.5,1,2])

grid

title('"Root-Locus Plot with \zeta = 0.5 and 0.707 Lines ...
and \omega_n = 0.5,1, and 2 Circles')
xlabel('Real Axis'); ylabel('Imag Axis')
gtext('\omega_n = 2')

gtext("\omega_n = 1')

gtext("\omega_n = 0.5')

% Place 'x' mark at each of 3 open-loop poles.
gtext('x’)

gtext('x')

gtext('x')




Root-Locus Plot with { = 0.5 and 0.707 Lines
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MATLAB Program 6-7

num=|[1 2 4];

den = conv(conv([1 4 0],[1 6]),[1 1.4 1));

rlocus(num, den)

v=[-7 3 -5 5]; axis(v); axis('square')

grid

title('Root-Locus Plot of G(s) = K(sA2 + 2s + 4)/[s(s + 4)(s + 6)(s”2 + 1.4s + 1)]")
text(1.0, 0.55,'K = 12)

text(1.0,3.0,'K = 73")

text(1.0,4.15,'K = 154")

Root-Locus Plot of G(s) = K(s? + 25 + 4)/[s(s + 4)(s + 6)(s> + 145 + 1)]
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MATLAB Program 6-8

num = [-0.5 1];

den=[1 1 0];

k1 =0:0.01:30;

k2 = 30:1:100;

K3 = 100:5:500;

K = [k1 k2 k3];

rlocus(num,den,K)

v=[-2 6 -4 4]; axis(v); axis('square')

grid

title('Root-Locus Plot of G(s) = K(1 - 0.5s)/[s(s + 1)]')
% Place 'x' mark at each of 2 open-loop poles.
% Place 'o' mark at open-loop zero.

gtext('x')

grext('x")

gtext('o")

Root-Locus Plot of G(s) = K(1 = 0.5s)/[s(s + 1)]
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MATLAB Program 6-9
% ***** Unit-Step Response of Compensated and Uncompensated Systems *****

numl = [12.287 23.876];

denl = [1 5.646 16.933 23.876);

num2 = [9];

den2=[1 3 9];

num = [10];

den=(1 1 10};

t = 0:0.05:5;

¢1 = step(num1,denl,t);

c2 = step(num2,den2,t);

¢ = step(num,den,t);

plot(t,c1,'-",t,¢2,'." t,c,'x")

grid

title('Unit-Step Responses of Compensated Systems and Uncompensated System')
xlabel('t Sec')

ylabel('Outputs ¢1, ¢2, and ¢')
text(1.51,1.48,'Compensated System (Method 1)')
text(0.9,0.48,'Compensated System (Method 2)')
text(2.51,0.67,'Uncompensated System')
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Outputs c1, 2, and ¢

Unit-Step Responses of Compensated Systems and Uncompensated System
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num1=[12.287 23.876]

den1=[1 5.646 16.933 23.876 0]

num?2=[9]

den2=[1 3 9 0]
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MATLAB Program 6-10

% ***** Unit-Ramp Responses of Compensated Systems *****

numl = [12.287 23.876);

denl =[1 5.646 16.933 23.876 0);

num2 = [9];

den2=[(1 3 9 0];

t = 0:0.05:5;

c1 = step(num1,den1,t);

¢2 = step(num2,den2,t);

plot(t,c1,'- t,c2,". 1,1,

grid

title('Unit-Ramp Responses of Compensated Systems')
xlabel('t Sec')

ylabel('Unit-Ramp Input and Outputs ¢1 and ¢2')
text(2.55,3.8,'Input’)

text(0.55,2.8,'Compensated System (Method 1)')
text(2.35,1.75,'Compensated System (Method 2)')
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Root-Locus Plots of Compensated and Uncompensated Systems
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MATLAB Program 6-11

Y% ***** Root-locus plots of the compensated system and
% uncompensated system ***4*

Y% ***** Enter the numerators and denominators of the
% compensated and uncompensated systems *****

numc = [1 0.05];

denc =1 3.005 2.015 0.01 0J;
num = [1.06];

den=1[1 3 2 0|;

% ***** Enter rlocus command. Plot the root loci of both
Y% systems *****

rlocus(numc,denc)

hold

Current plot held

rlocus(num,den)

v=1[-3 1 -2 2|; axislv); axis(‘'square’)
grid

text(-2.8,0.2,'Compensated system')
text(-2.8,1.2,'Uncompensated system')
text(-2.8,0.58,'Original closed-loop pole')
text(-0.1,0.85,'New closed-')
text(-0.1,0.62,'loop pole')
title('Root-Locus Plots of Compensated and Uncompensated Systems')

hold
Current plot released

9% *+++* Plot root loci of the compensated system near the origin *****

rlocus(numc,denc)

v=[-0.6 0.6 -0.6 0.6]; axis(v); axis(‘square’')

grid

title('Root-Locus Plot of Compensated System near the Origin')
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MATLAB Program 6-12
% ***** Unit-ramp responses of compensated system and
% uncompensated system *****
% ***=* Unit-ramp response will be obtained as the unit-step
% response of C(s)/[sR(s)] *****
9% ***** Enter the numerators and denominators of C1(s)/[sR(s)]
% and C2(s)/[sR(s)], where C1(s) and C2(s) are Laplace
9% transforms of the outputs of the compensated and un-
% compensated systems, respectively. *****
numc = [1.0235 0.0512];
denc = (1 3.005 2.015 1.0335 0.0512 0);
num = [1.06];
den=[1 3 2 1.06 0];
% ***** Specify the time range (such as t= 0:0.1:50) and enter
% step command and plot command. *****
t = 0:0.1:50;
c1 = step(numc,denc,t);
c2 = step(num,den,t);
plott,c1,'-' t,c2,"." t.1,'--")
grid
text(2.2,27,'Compensated system');
text(26,21.3,'Uncompensated system');
title('Unit-Ramp Responses of Compensated and Uncompensated Systems')
xlabel('t Sec');
ylabel('Outputs ¢1 and c2')
Unit-Ramp Responses of Compensated and Uncompensated Systems
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MATLAB Program 6-13

% ***** Unit-step responses of compensated system and
% uncompensated system *****

% ***** Enter the numerators and denominators of the
% compensated and uncompensated systems *****

numc = [1.0235 0.0512]; .
denc = [1 3.005 2.015 1.0335 0.0512];
num = [1.06];

den=[1 3 2 1.06);

% ***** Specify the time range (such as t = 0:0.1:40) and enter
% step command and plot command. *****

t =0:0.1:40;

¢1 = step(numc,denc,t);

¢2 = step(num,den,);

plot(t,c1,'-" t,c2,'.)

grid

text(13,1.12,'Compensated system')

text(13.6,0.88,'Uncompensated system')

title('Unit-Step Responses of Compensated and Uncompensated Systems')
xlabel('t Sec')

ylabel('Outputs ¢1 and ¢2')

: 4Unit-Swp Responses of Compensated and Uncompensated Systems
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MATLAB Program 6-14
Yo ========== Unit-step response -

% ***** Enter numerators and denominators of systems with
% k = 0.4490 and k = 1.4130, respectively. *****

num1 = [20];

denl =[1 5 12.98 20];
num2 = [20];

den2=[1 5 32.26 20];
t=0:0.1:10;

c1 = step(num1,den1,t);
c2 = step(num2,den2,t);
plot(t,c1,t,c2)
text(2.5,1.12,'k = 0.4490")
text(3.7,0.85,'k = 1.4130")
grid

title('Unit-step Responses of Two Systems')
xlabel('t Sec')
ylabel('Outputs ¢1 and c2')
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MATLAB Program 6-15

Yo - Root-1 ocus Plots -------- e

num = [1];

den=(1 3 2 0};

numa = [1);

dena=11 3 3 1J;

K1 =0:0.1:0.3;

K2 =0.3:0.005:0.5;

K3 =0.5:0.5:10;

K4 = 10:5:100;

K=[K1 K2 K3 K4j;

r = rlocus(num,den,K);

a = rlocus(numa,dena K);

y=I[r al;

plotly,'-")

v=[-4 4 -4 4|; axis(v)

grid

title{'Root-Locus Plot of G(s) = K/[s(s + 1)(s + 2)] and Asymptotes')
xlabel('Real Axis')

ylabel('Imag Axis')

% ***** Manually draw open-loop poles in the hard copy *****

Root-Locus Plot of G(s) = K/[(s(s+1)(s+2)]) and Asymptotes
H T H H H Y i
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MATLAB Program 6-16

Yoy =wmemmmmen Root-Locus Plots -weeveseeeee
num = [1];

den=1[1 3 2 0J;

numa = [1];

dena=(1 3 3 1];

K1 =0:0.1:0.3;

K2 = 0.3:0.005:0.5;

K3 =0.5:0.5:10;

K4 = 10:5:100;

K=[K1 K2 K3 K4|;

r = rlocus(num,den,K);

a = rlocus(numa,dena,K);
plot(r,'0")

hold

Current plot held
plot(a,'-')

v=[-4 4 -4 4); axis(v)
grid

title('Root-Locus Plot of G(s) = K/[s(s+1)(s+2)] and Asymptotes')
xlabel('Real Axis')
ylabel('Imag Axis')

Root-Locus Plot of G(s) = K/[s(s+1)(s+2)) and Aysmptotes

Imag Axis
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MATLAB Program 6-17

% ***** Root-locus plot *****

num = [1];

den=[1 4 11 14 10];

numa = [1];

dena=[1 46 4 1];

r = rlocus(num,den);

plot(r,'-")

hold

Current plot held

plot(r,'0’)

rlocus(numa,dena);

v=[-6 4 -5 5]; axis(v); axis('square')
grid

title('Plot of Root Loci and Asymptotes')

Plot of Root Loci and Asymptotes
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Imag Axis
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MATLAB Program 6-18

num=[1 1}];

den=[1 4 11 14 10|;

K1 =0:0.1:2;

K2 = 2:0.0.2:2.5;

K3 = 2.5:0.5:10;

K4 = 10:1:50;

K=[K1 K2 K3 K4)

r = rlocus(num,den,K);

plot(r, 'o')

v=[-8 2 -5 5]; axis(v); axis('square')
grid

title("Root-Locus Plot of G(s) = K{s+1)/[(sA2+25+2)(sA2+2s+5)]")
xlabel('Real Axis')

ylabel('Imag Axis')

Imag Axis

Root-Locus Plot of G(s) = K(s + 1/[(s2 + 25 + 2> + 25 + 5))
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