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Root Locus
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Writing the loop gain as KL(s) we are interested in tracking 
the closed-loop poles as “gain” K varies
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Root Locus

Basic Properties:

• Number of branches = number of open-loop poles 
• RL begins at open-loop poles

• RL ends at open-loop zeros or asymptotes

• RL symmetrical about Re-axis
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when K varies from 0 to ∞ (positive Root Locus) or 

from 0 to -∞ (negative Root Locus)
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Phase and Magnitude of a Transfer Function
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The factors K, (s-zj) and (s-pk) are complex numbers: 
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Phase and Magnitude of a Transfer Function

Now it is easy to give the phase and magnitude 
of the transfer function:
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Phase and Magnitude of a Transfer Function

Example: ( )( ) )20(51

)735.6(
)(

+++
+=

sss

s
sG

p

1φp

2φp

3φ z

1φ

p
r3

z
r1

p
r2

p
r1 ( )pppz

ppp

z

sG

rrr

r
sG

3211

321

1

)(

)(

φφφφ ++−=∠

=
iss o 57 +−==

246



4

ME 343 – Control Systems – Fall 2009

Root Locus- Magnitude and Phase Conditions

{ } { })()()(1 LKLsKL numdenrootszerosRL +=+=
when K varies from 0 to ∞ (positive Root Locus) or 

from 0 to -∞ (negative Root Locus)
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Root Locus

Selecting K for desired closed loop poles on Root Locus: 

If so belongs to the root locus, it must satisfies the 
characteristic equation for some value of K

Then we can obtain K as 
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Root Locus

Example: ( )( )51
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sys=tf(1,poly([-1 -5]))

so=-3+4i
[K,POLES]=rlocfind(sys,so)

Using MATLAB:
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Root Locus

Example: ( )( )51
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When we use the absolute value formula we are assuming 
that the point belongs to the Root Locus!
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