TASKS

Exercise 1:
For the following multi-loop feedback system, get closed loop transfer function and

the corresponding pole-zero map of the system. Using MATLAB plot the pole zero map of the
above system.
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Solution:

Command Window

F» muml=[1]; duml=[1 10]:; sysgl=tf (numl,duml)
numZ=[1]; dumZ=[1 1]: sysgZ=tf (num, dumd) :
num3=[1 0 1]; dum3=[1 4 4]; sysg3=tf (num3,duam3) ;
num4=[1 1]; dum4=[1 6]; sy=sg94=tf (num4, dum<) :
numhl=[1 1]:;dumhl=[1 &]:; syshl=cf (numhl, dumhl}) :
numh2=[2]; dumh2=[1]; sysh2=tf (numh2, dumh2} ;
numh3=[1]; dumh3=[1]; sysh3=tf (numh3, dumh3) ;
sysl =syshZ/sysg4:

sysZ=zgeries (sysg3,=vysg4);

ayai=feedback (sy=s2,syshl ,+1):

sysd=zeries (sy=sg2,sy=s3);
ayzS=feedback(sy=4,s3v=sl);

syzb6=zeries (sysgl ,3v=5):;

sya=feedback (sys6,sysh3)

pzmap (sys)
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Contimuous-time transfer function.

pz-map of the system:
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Exercise 2:
Consider the feedback system depicted in the figure below
a. Compute the closed-loop transfer function using the ‘series’ and ‘feedback’ functions

Solution:

Command Window

> numc=[1l]; dumc=[1 1]:; sysc=tf (numc,dumc)
nump=[1 2]; dump=[1 3]; sysp=tf (nump,dump) ;
3y3sz=zeries (sysc, 3y3p)

gyaf=feedback(svyz=z, [1])

™2 + 4 3 + 3

Continuous-time transfer function.

sysf =
32 + 5 3 + 5

Continuous-time transfer function.

b. Obtain the closed-loop system unit step response with the ‘step’ function and verify that
final value of the output is 2/5.
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Solution:

CONTROL SYSTEM 3
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Comm

tf (numec, dumec) ;

sysc
SY¥sp

dumc=[1 1]:
dump=[1 3]:
series (s8ysc, sy3p)

> numc=[1]:

Tf (nump, dumgr) ;

nunp=[1 2]

syss

feedback(svas, [1]):

step(syst);

gysaf

grid on
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Exercise 3

Consider the feedback control system given in figure, where
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a. Using an m-file script, determine the close-loop transfer function.

b. Obtain the pole-zero map using the ‘pzmap’ function. Where are the closed-loop system
poles and zeros?
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+
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Solution (a):

Command Window
> numg=[1l 1]; dumg=[1l 2]; sysg=tf (numg, dumg) ;
numh=[1]; dumh=[1 1]; sysh=tf (numh, dumh) ;
syz=feedback(sy=g, 3vsh)

Continuous-time transfer function.

Solution (b):
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Command Window

> numg=[1 1]; dumg=[1 2]:; =sy=sg=tf ({numg,dumng)
numh=[1]; dumh=[1 1]:; sysh=tf (numh,dunh):
syz=feedback (sy=g,=3vsh) !

DEmap (sys)

pole (sys)

zero(svys)

ans =
-3
-1
ans =
-1
-1
pz-map of the system:
’ Pole-Zero Map
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By computing the closed-loop transfer function, we get:
G *+2s+1
169) o2
1+G(s)H(s) s“+4s+3

Therefore:
Poles are s=-3,-1
Zeros are s= -1,-1
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