Rules for Plotting Root Locus
Rule 1:
There are np branches of the locus which start at the poles of G(s) and nz branches of the locus which end at the zeros of G(s).  (Plot the poles denoted by x’s and the zeros denoted by o’s in the complex plane where the poles and zeros are determined from G(s), np ≡ number of poles, and nz ≡ number of zeros)
Rule 2:
The loci are on the real axis to the left of an ODD number of poles and zeros.

Rule 3:
Asymptotes:  For large s and K, (np – nz) of the loci are asymptotic to lines at angles 
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l = 0,1,2, . . . (np – nz – 1)

radiating out from the point s = α, where
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Rule 4:
The angles of departure, θdep, of a branch of the locus from a pole of multiplicity q is given by:
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angles from all zeros to pole being evaluated – 
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 angles from remaining poles to pole being evaluated – (2m + 1)180°

and the angles of arrival, θarr, of a branch of the locus to a zero of multiplicity q is given by:



[image: image5.wmf]å

=

arr

q

q

angles from all poles to zero being evaluated – 
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 angles from remaining zeros to zero being evaluated + (2m + 1)180°


where m = 0, 1, . . . (q – 1) and the angles are measured from the horizontal in the counterclockwise direction.


Note:  In cases where (np – nz) > 2 at least one branch will cross the imaginary axis.

Rule 5:
The locus crosses the jω axis (imaginary axis) at points where the Routh-Hurwitz criterion shows a transition from roots in the left-half plane to roots in the right-half plane (i.e. when there is a sign change in the first column of the Routh-Hurwitz table, then the system becomes unstable at that point).

Note:  The Routh-Hurwitz table is determined from the characteristic equation.
Rule 6:
The locus will have multiple roots at points on the locus when the following two conditions are satisfied:
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and so determined from the equation above also satisfies the characteristic equation:
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Note:  The branches will approach a point of q roots at angles separated by
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and depart at angles with the same separation.
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