Control systems – E35 ESE 541
Homework Assignment #7
Prof. : Christopher I. Byrnes
Student : Hyunjin Cho

[image: image1.png]1. Find the DC gain of each of the following transfer functions.
Show your work. (15 pts.)

91(s) =1/(s+1), g2(s) =10/(s +1)(s +2), g3(s) = (s +8)/(s +2)(s + 4)
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%% problem 1
clc; clear all; close all;
% problem 1a
num1=[1];
den1=[1 1]; 
g1=tf(num1, den1); 
figure(1)
step(g1)
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dcgain(g1)
% problem 1b
num2=[10];
den2=[1 3 2]; 
g2=tf(num2, den2); 
figure(2)
step(g2)
dcgain(g2)
% problem 1c
num3=[1 8];
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den3=[1 6 8]; 
g3=tf(num3, den3); 
figure(3)
step(g3)
dcgain(g3)
[image: image2.png]2a. Find the Bode plot of

94(s) =2/(s +2)




[image: image3.png]2b. Using MATLAB, compute the magnitude gain and
the phase shift of

94(s) =2/(s +2)

at the following frequencies:

w=1,2 and 10.
(15 pts.)

2c. Design a control law u(t) for this system so that the
steady-state response to u will be y(t) = sin(2t)

(25 pts.)




%% problem 2
clc; clear all; close all;
% problem 2a
num4=[2];
den4=[1 2]; 
g4=tf(num4, den4); 
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figure
bode(g4)
[image: image4.png]3. Using MatLab, find the root-locus plots ot the following
six systems:

g(s) = (s £2)/(s* + .5s + 1)

g(s) = (s£2)/(s2+2s+1)

g(s) = (s £2)/(s2+10s+ 1)




%% problem 4
clc; clear all; close all;
% problem 4a
num11=[1 2];
den11=[1 0.5 1]; 
g11=tf(num11, den11); 
figure(11)
rlocus(g11)
num12=[1 -2];
den12=[1 0.5 1]; 
g12=tf(num12, den12); 
figure(12)
rlocus(g12)
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% problem 4b
num21=[1 2];
den21=[1 2 1]; 
g21=tf(num21, den21); 
figure(21)
rlocus(g21)
num22=[1 -2];
den22=[1 2 1]; 
g22=tf(num22, den22); 
figure(22)
rlocus(g22)
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% problem 4c
num31=[1 2];
den31=[1 10 1]; 
g31=tf(num31, den31); 
figure(31)
rlocus(g31)
num32=[1 -2];
den32=[1 10 1]; 
g32=tf(num32, den32); 
figure(32)
rlocus(g32)
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