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Input Output Stability of LTI Systems g/, a/p /
(

Theorem (BIBO Stability). A LTl systfem with proper rafional transfer
matrix G(s) = [Gj;(s)] is BIBO stable if and only if every pole of
every entry Gi;(s) of G(s) has negative real part.
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Input Output-Stability of LTl Systems
Theorem (BIBO Stability). A LTl system with proper rational transfer
matrix G(s) = [Gy;(s)] is BIBO stable if and only if every pole of

every entry Gij(s) of G(s) has negative real part.

BIBO stability of state equations. When the system is represented by

state equations
>\ (= “1
%(t) t) + Bu(t) > e -2
y(t) =Tx(t) + Du(t) ”
Au: 43
the BIBO stability will depend on the eigenvalues of the matrix A, g‘(:e -

every pole of G(s) is an eigenvalue of A.
— N —”
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Note that not every eigenvalue of A is a pole of G(s), since
there may be pole-zero cancellations while computing G(s).
Thus, a state equation may be BIBO stable even when some
eigenvalues of A do not have negative real part.
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Note that not every eigenvalue of A is a pole of G(s), since
there may be pole-zero cancellations while computing G(s).
Thus, a state equation may be BIBO stable even when some
eigenvalues of A do not have negative real part.

Example. Although the system

x(t) = x(t) + u(t)
0o 1 0
y(t) = [—2 3] x(t) — 2u(t)

has one eigenvalue with positive real part A = 1, it is BIBO stable, since its

transfer function
_C(sI—A)"! o 21 =8
G(s)=C(sI—A) B+D-= D)
has a single pole at s = —1. O
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%(1) = ] x(t) + [ ] u(t)
EER 0

y(t) = [~2 3]x(t) —2u(y)
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