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Root locus

• The root locus is one of the most powerful techniques used to analyse the stability of a closed- loop system.

• This technique is also used to design controllers with required time response characteristics. The root locus is
a plot of the locus of the roots of the characteristic equation as the gain of the system is varied.

• The rules of the root locus for discrete-time systems are identical to those for continuous systems.

• This is because the roots of an equation Q(z) 0 in the z-plane are the same as the roots of Q(s) 0 in the s-plane.

• Even though the rules are the same, the interpretation of the root locus is quite different in the s-plane and the
z-plane. For example, a continuous system is stable if the roots are in the left-hand s-plane.

• A discrete-time system, on the other hand, is stable if the roots are inside the unit circle.
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