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Title: 
Trajectory-based methods for nonlinear and mixed integer nonlinear 
programming problems 
 
Presenter: 
Ms Terry Oliphant, School of Computer Science and Applied Mathematics, 
Wits; Email: terry.oliphant@wits.ac.za  
 
Abstract: 
Trajectory-based methods for solving constrained nonlinear programming 
problems (CNLPs) and mixed integer nonlinear programming problems 
(MINLPs) are proposed.  The trajectory-based method for unconstrained 
nonlinear programming problems (UNLPs) was proposed by Snyman 
\cite{s81}.  The algorithms developed for CNLPs and MINLPs, which are 
extensions of Snyman's method \cite{s81}, are however novel.  
First we develop a trajectory-based local algorithm for solving general CNLPs 
and then an adaptation of this algorithm for MINLPs is designed around the 
definition of a local minimum for MINLPs proposed by Newby \cite{new13}.  In 
the development of the algorithms, the augmented Lagrangian function is used 
to convert the constrained problem into an equivalent unconstrained 
problem.  Several novel contributions are made, including a new scheme for 
updating the penalty parameter, the implementation of an adaptive step size 
routine and a scaling mechanism for badly scaled problems.  Global and local 
convergence properties of the trajectory-based method for CNLPs are 
established. 
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