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A new approach to optimality in a class of nonconvex
smooth optimization problems

TADEUSZ ANTCZAK

ABSTRACT.
In this paper, a new approximation method for a characterization of optimal solutions in a class of nonconvex
differentiable optimization problems is introduced. In this method, an auxiliary optimization problem is con-
structed for the considered nonconvex extremum problem. The equivalence between optimal solutions in the
considered differentiable extremum problem and its approximated optimization problem is established under
(Φ, ρ)-invexity hypotheses.

REFERENCES

[1] Antczak, T., An η-approximation method in mathematical programming problems, Numer. Func. Anal. Opt., 25
(2004), 423–439

[2] Antczak, T., A new method of solving nonlinear mathematical programming problems involving r-invex functions,
J. Math. Anal. Appl., 311 (2005), 313–323

[3] Antczak, T., An η-approximation approach to duality in mathematical programming problems involving r-invex
functions, J. Math. Anal. Appl., 315 (2006), 555–567

[4] Antczak, T., On nonsmooth (Φ, ρ)-invex multiobjective programming in finite-dimensional Euclidean spaces, J.
Adv. Math. Stud., 7 (2014), 127–145

[5] Ben-Israel, A. and Mond, B., What is invexity?, J. Aust. Math. Soc., 28 (1986), 1–9
[6] Bertsekas, D. P., Constrained Optimization and Lagrange Multiplier Methods, Academic Press, Inc., 1982
[7] Boncea, H. V. and Duca, D. I., On the η-(1, 2)-approximated optimization problems, Carpathian J. Math., 28

(2012), 17–24
[8] Caristi, G., Ferrara, M. and Stefanescu, A., Mathematical programming with (Φ,ρ)-invexity, in Generalized

Convexity and Related Topics (I. V. Konnov, D. T. Luc, A. M. Rubinov, Eds.), Lecture Notes in Economics and
Mathematical Systems Vol. 583, Springer, Berlin Heidelberg New York, 2006, pp. 167–176

[9] Duca, E. and Duca, D. I., Optimization problems and η-approximated optimization problems, Studia Univ. ”Babes-
Bolyai”, Mathematica, 54 (2009), 49–62

[10] Duca, E. and Duca, D. I., Optimization problems and second order approximated optimization problems, Rev. Anal.
Numer. Theor. Approx., 39 (2010), 107–121

[11] Fletcher, R., Practical methods of optimization (second edition), John Wiley & Sons, Chichester, 2000
[12] Pop, E.-L. and, Duca, D. I., Optimization problems, first order approximated optimization problems and their con-

nections, Carpathian J. Math., 28 (2012), 133–141
[13] Suneja, S. K., Sharma, S. and Kapoor, M., Modified objective function method in nonsmooth vector optimization

over cones, Optim. Lett., 8 (2014), 1361–1373
[14] Wenxing, Z. and Ali, M. M., Solving nonlinearly constrained global optimization problem via an auxiliary function

method, J. Comput. Appl. Math., 230 (2009), 491–503

UNIVERSITY OF ŁÓDŹ
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