CONTROL SYSTEM-I EIC-501

UNIT-4
(Lecture-1)

Stability of Linear Control Systems



CONTROL SYSTEM-I EIC-501
The concept of stability
Two types of response for LTI systems:
--Zero-state response: the response is due to input only; all the

initial conditions are zero;

Bounded-input-bounded-output(BIBO) stability: with zero

initial conditions, the system’s output y(t) is bounded to a
bounded input u(t).

--Zero-input response: the response is due to the initial
conditions only; all the inputs are zero;

Asymptotic stability: with zero input, for finite initial
conditions Y(t,), y(t,),--, Y (t,) , a LTI system is asymptotic stable
there exist a positive number M which depends on the initial
conditions, such that

@ |y@)|<M <o forallt>t,; and (2) !im|y(t)|:0.
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Time-domain definition:

The initial condition of the system is zero. When
system input is unit impulse function 6(t), the system

outputis g(t).
if 'MIU=0"then the system is stable.

6O Jg Loy 9M=LTGE)]=>Ce ™

lim g(t)=0 = e ™ decay with time
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All poles should locate in the left side of s-plane
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Stability criterion in complex plane
A system is stable if and only if

all roots of the system characteristic equation
have negative real parts

or equivalently

all poles of closed-loop transfer functions
must locate in the left half of s-plane.

For LTI systems, both BIBO stability and asymptotic stability have
the same requirement on pole location. Thus if a system is BIBO
stable, it must also e asymptotic stable.

So we simply refer to the stability condition of a LTI system as
stable or unstable.
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LTI systems




