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Abstract 

Based on t,he growth ra.te of t,he set of states reachable with unit-energy inputs, we show that  a 
discret-e-t,ime cont,rolla.ble 1inea.r syst,em is globally cont,rolla.ble to  t,he origin will1 constra.iued inputs 
if and on131 if all its eigenvalues lie in the closed unit disk. These results imply that  the coilstrained 
Infinite-Horizon Model Preclictive Cont,rol algoritlrill is globally stabilizing for a sufficieiltly large number 
of cont,rol inoves if a,ncl only if t,lte cont,rolled s;rrst,em is cont~rollable and all i ts eigenvalues lie in the closed 
unit disk. 

111 t,he secolrcl pa.rt of the pa.per, we propose a.11 implement,a.ble Model Preclict,ive Control algoritlun 
and show tl1a.t 1zlitl1 this scheme a discrete-time 1inea.r system with n poles on the unit disk (with ally 
multiplicity) ca.n be globally stabilized if t.he number of coiltrol moves is la.rger t~l~a,n n,. For pure iilt,egrator 
systems, this condit,ion is also necessa.ry. Moreover, we show that  global asymptotic stability is preserved 
for ally asymptoticalljr constant disturba.nce entering a t  the plant input. 

1 Introduction 

Most pra.ctica.1 control scheilies 1-ta.ve to dea.1 ~vi th bounds on the control inputs; these bounds ma.y arise from 
physica.1 constra,ints on the ingut, e.g. actua,tor satura,tion. Va.rious a,pproaches have been employed to study 
the problem of controlling sysbeins with bouncled inputs: e.g. optima.1 control (A4ayne a.nd Micl~a,lska (1990), 
Tsirulris and Morari (1992), a.ncl \rang ancl P01a.l~ (1993)), smooth nonlinear control (Sonta,g (1984), Sontag 
and Sussinan~l (1990)) Sontag a.11~1 \'ang (1991), and Tee1 (1992)), ancl semi-globa.1 sta.biliza,tion (Lin and 
Saberi (1993)). I11 tjhis paper, we use Ailoclel Predictive Control (MPC) (a.lso ca.lled Moving Horizon Control 
a.nd Receding Horizon Cont.ro1). A/IPC: 1la.s become a, pomerf~~l feedback stra,tegy to control systems with 
constra,ints beca,use of its ability to llanclle the collstraints in a.11 optima,l fa,shion. 

Under the &$PC scheine, tlie control input a.t any time instant is obta,ined by solving a quadratic program 
(that is, minimiziag a.n objective t11a.t is qua.dra.t,ic in the optimiza.tion va.ria,bles, subject to  linea,r constra.ints). 
Recently, Ra,.ivlings aad Rifuslie (109:3) sho~ved tl1a.t MPC ~vi th  an infinite output horizon caa globally stabilize 
linear discrete-time systems provicled t11a.t the qua.dra.tic prograill is fea.sible. Holvever, the following question 
wa.s not a.nswered: uncler w11a.t coildit,ion is the qua.dra.t,ic prograin fea.sible? 
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