
 

Universal Regulators for linear Systems
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Claim no controller of this farm can
achieve universal regulationwhen sign b is unknown

proved by R Nussbaum in 1983
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BI universal regulation is achievable even
with unknown signals but controller must
be able to switch the sign of feedbackNussbaum

19837 gain

Main insight Controller gain should flipback and forth between o
and u infinitely often expire
and maintain the same sign longenough to achieve stabilization
exploit

Nussbaum's controller Willems Byrnes 1984
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Proof Nussbaum via Willems Byrnes
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