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A Universal Approach for Continuous or Discrete
Non Linear Programmings With Multiple
Variables and Constraints

SUN Huan chun, WANG Yue fang', CHAI Shan’
(1. Department of Engineering Mechanics, Dalian University of Technology ,
Dalian 116024, P.R. China;
2. Schodl of Mechanical Engineering, Shandong University of Technology ,
Zibo, Shandong 255012, P .R. China)

Abstract: A universal numerical approach for nonlinear mathematic programming problems is pre-
sented with an application of ratios of first order differentials/ differences of objective functions to
constraint functions with respect to design variables. This approach can be efficiently used to solve
continuous and, in particular, disaete programmings with arbitrary design variables and constraints.
As a search method, this approach requires only computations of the functions and their partia
derivatives or differences with respect to design variables, rather than any solution of mahematic e-
quations. The present approach has been applied on many numerical examples as well as on some
classical operational problems such as one dimensional and twaq dimensional knap_sack problems,
one dimensional and twq dimensional resource distribution problems, problems of working reliability
of composite systems and loading problems of machine, and more efficient and reliable solutions are
obtained than traditional methods. The present approach can be used without limitation of modeling
scales of the problem. Optimum solutions can be guaranteed as long as the objective function, con-
straint functions and their first_order derivatives/differences exist in the feasible domain or feasible

set. There are no failures of convergence and instability when this approach is adopted.

Key words: continuous or disaete nonlinear programming; search agorithm; relative differential/ dif

ference method



