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A POLYNOMIAL-TIME ALGORITHM FOR THE
STABILITY-ROBUSTNESS CHECKING PROB-
LEM OF POLYNOMIAL-FAMILIES

Y AnG QiING ZHENG Y INGPING

(Institute of Automaition, Academia Sinica, Beijing 100080)

ABSTRACT

Consider the stability-robustness of a polynomial-family (assuming that the coef-
ficients are affine functions of the parameters). This problem can be converted to
an one-parameter simple quadratic programming (rank 2) by the zero-excluding pri-
nciple. Using the theory of simple quadratic programming, the Khun-Tucker condi-
tions and the method of perturbation analysis we derive a polynomial-time algorithm
and solve the problem of computing complexity. Most of the availabe results in the
literature, such as the Edge Theorem and the Extended Kharitonov’s Theorem are
special cases of the algorithm developed in this paper.

Key words: Stability of polynomial families, NP-complete problems, Semi-
positive-definite quadratic programming of rank 2, Khun-Tucker conditions.
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