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A sequential active set algorithm for nonsmooth composite
functions with polyhedral constraints

SHI Shanshan, YU Zhensheng
(College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The solution of nonsmooth composite function problem with polyhedral constraints was
studied. For the problem of nonsmooth composite function, a smooth function was firstly constructed to
approximate the nonsmooth objective function, and the purpose of solving the original problem was then
achieved by handling the smooth approximation problem. On this basis, considering the special structure
of polyhedral constraints, the idea of sequential quadratic programming algorithm was adopted. A
quadratic programming subproblem was solved to obtain the search direction. The active set strategy
was adopted by the solution of quadratic programming to approach the optimal solution of the search
direction by solving a series of quadratic programming problems with equality constraints step by step.
After that, the step size was obtained by line search. The next iteration point was then obtained. Finally,
the global convergence of the algorithm was proved theoretically. A preliminary numerical experiment
was carried out to compare the algorithm with the smoothed sequential projection shrinkage algorithm.

The results show that the algorithm has certain advantages not only in iteration times but also in
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computing time.
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Tab.1 Numerical results of example 1

Bi1 WILHIE HBARKEL CPUHa]/s s
SQP-ASA (50,1) 40 0.0480 (50,1)
SQP-PG (50,1) 715 0.3031 (50,1)
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Tab.2 Numerical results of model 1

=R7S WhRIE R CPuRTEl/s LR
SQP-ASA  (0,1) 19 0.0341 (0.0034,0.7036)
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Tab.3 Numerical results of model 2

Bk winfE k% CPURTHI/s AR
SQP-ASA  (0,3) 10 0.0677 (0.0017,2.4201)
SQP-PG (0,3) 128 0.0800 (0.0017,2.4201)
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