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ABSTRACT

New compact conditions are obtained that guarantee stability of a convex sum of a
pair of matrices. It is conjectured that these conditions are both necessary and
sufficient for the stability of a pair of related convex sums. It is anticipated that the
proof presented for a single pencil will be modified to yield conditions for both
pencils simultaneously.

1. Introduction

We consider the problem of determining appropriate conditions on the matrices A1

and A2 that are necessary and sufficient for the locus of eigenvalues of the convex

sums (pencils)

aA1�(1�a)A2; a � [0; 1]; (1:1)

aA�1
1 �(1�a)A2; a � [0; 1]; (1:2)

to remain in C� (the open left half of the complex plane) for all a � [0; 1]; where A1,
A2 are real n�n matrices and A2�/A1�/B, where rank B�/1. Problems of this nature

can be readily found in the literature on robust stability of linear systems [1]. More

recently research on the stability of switching systems constructed by switching

between two linear systems [2], has illustrated the importance of convex sums of the

form of Equations (1.1) and (1.2): under certain situations the stability of the pair of

pencils is necessary and sufficient for the existence of a common quadratic Lyapunov

function for the dynamic systems ẋ�Aix; i � f1; 2g; where A1 and A2 are stable

matrices. In this paper we begin the study of establishing compact conditions that are
necessary and sufficient for the stability of both convex sums simultaneously by
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