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CO NSTRAINED OPTIM AL CONTROL THEORY FOR  
DIFFERENTIAL LINEAR REPETITIVE PROCESSES*

M. D Y M K O V t, E. R O G E R S*, S. D Y M KO U§, AND K. G A LK OW SKI^

Abstract. D ifferential repetitive  processes are a  d istinc t class of continuous-discrete tw o­
dim ensional linear system s of b o th  system s theo re tic  and applications in terest. T hese processes 
com plete a  series of sweeps term ed  passes th rough  a  set of dynam ics defined over a  finite duration  
known as th e  pass length, and once th e  end is reached th e  process is reset to  its s ta rtin g  position 
before th e  next pass begins. Moreover th e  o u tp u t or pass profile produced on each pass explicitly 
con tribu tes to  th e  dynam ics of th e  next one. A pplications are as include iterative  learning control 
and iterative  solution algorithm s, for classes of dynam ic nonlin ear op tim al control problem s based 
on th e  m axim um  principle, and  th e  m odeling of num erous industria l processes such as m etal rolling, 
long-wall cu tting , etc. In th is  paper we develop su b stan tia l new resu lts on op tim al control of these 
processes in th e  presence of constrain ts where th e  cost function and constrain ts are m otivated  by 
practical application  of iterative  learning control to  robotic  m anipu lato rs and o th er electrom echanical 
system s. T he analysis is based on generalizing th e  well-known m axim um  and  e-m axim um  principles 
to  them .
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