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Abstract: This paper studies the problem of state reachable set estimation for uncertain linear systems. A new reachable
set estimation method for discrete-time systems is proposed under the condition of known input and unknown bounded
disturbance. And this method is extended to the unstable systems. In this extension, the reachable sets of the closed-loop
and open-loop of the unstable systems are estimated respectively. By analyzing Lyapunov function of dynamic system,
the problem of reachable set estimation of system is transformed into the optimization problem of linear matrix inequality.
On the basis of these conditions, a series of ellipsoid containing the reachable set of the considered system is obtained.
Finally, the effectiveness of the proposed method for the estimation of the reachability set of linear systems is verified by
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Fig. 7 The state and reachable set estimation of the unstable

discrete-time system
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