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Successive bound constrained minimization for
large- scale process system optimization

LIANG Xrming, LI Wenrge
( College of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Based on successive unconstrained programming methods, the successive bound constrained program-
ming algorithms for large-scale process system optimization are studied in this paper. A series of bound con-
strained sub-problems instead of a series of unconstrained sub-problems are solved is these algorithms. Since
Lagrange function only contains the penalty terms for equality and inequality constraints, a modified truncated-
Newton algorithm is proposed to solve the bound constrained sub-problems. The successive bound constrained
programming algorithms are performed in two stages. The inner stage is the bound constrained minimization of
the augmented Lagrange penalty function in which a new set of primal variables is found. The outer stage is
performed to update the Lagrange multipliers and penalty parameters, check for convergence and accordingly
reinitiate another bound constrained minimization or declare convergence. Numerical experiments are made for
two kinds of alterable dimension nonlinear programming problems, which proves the stability and effectiveness
of the algorithms for chemical process optimization.
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Table 1 Experimental results

N 0 1 F G ils Fi G

1000 7 11 26 24 6.25 51 194

1 8 13 32 28 64.68 828 1452
10000 8 17 50 36 133.52 374 1058
20000 7 16 149 50 490. 14 460 1 288
100 3 41 1494 1363 26.67 560 1269
82 200 4 118 4351 4207 165.30 3541 5408
400 3 132 4370 4 327 473.53 18 977 23 326
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