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A MATLAB program to plot Nyquist diagrams of G(s) for K = 1, K = 10, and K = 100
is shown below. The resulting Nyquist diagrams are shown on the next page.

%*** * % Nyquist Diagrams * * * * *

mm=[1 2];
den=[1 11 10 0];
w=0.1:0.1:100;
[rel,im1,w] = nyquist(num,den,w);
[re2,im2,w] = nyquist(10*num,den,w);
[re3,im3,w] = nyquist(100*num,den,w);
plot(rel,im1,re2,im2,re3,im3)
v=[2 2 -2 2];axis(v)
F“ ’ .
title(Nyquist Diagrams’)
xlabel(Real Axis')

Axis’)
text(0.1,0.75,K = 17

text(0.1,-1.25,K = 10)
text(-1.6,-1.25,K = 100)
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[image: image3.jpg]B-8-27. A Bode diagram of the system is shown below.
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From this Bode diagram, we find the phase margin and gain margin to be 27°and
13 6B, respectively.

The phase margin, gain margin, phase crossover frequency, and gain crossover
frequency can be obtained easily with MATLAB. Use the command

[Gm, pm, wcp, wog] = margin(sys)

See Problem B-8-28.

e 20(s+/)
Gls) =
76) s(s*+2s+/0)(5+5)

The phase margin, gain margin, phase crossover frequency, and gain crossover
frequency are obtained by use of the command

[Gm, pm, wcp, wog] = margin(sys)
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[image: image4.jpg]A MATLAB program to solve this problem is given below. The Bode diagram shown
below verifies the phase margin, gain margin, phase crossover frequency, and gain
crossover frequency obtained with MATLAB.

% ***** Bode Diagram *++*+

oum=[0 0 0 20 20];
den=conv([1 2 10 O}1 5]);

= logpanaci 00

W= lo| & )
ﬁﬂe(’B'z"dewl))inmofG() 20(s+1)/Ts(

5) = 20(s+1)/[s(s"2+2s+10)(s+5)])
[Gm,pm,wep,weg] = margin(sys);
GmdB = 20%log10(Gm);

[GmdB pm wep weg]

9.9293 103.6573 4.0131 0.4426

Bode Diagram of G(s) = 20(s+1)fs(s>+28+10)s+5)]
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8-35:

G(s) = 10 / (s*(0.17 s + 1))
