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On quasi approximate solutions for nonsmooth robust
semi-infinite optimization problems

CHANOKSUDA KHANTREE1 and RABIAN WANGKEEREE∗,1,2

ABSTRACT.
This paper devotes to the quasi ε-solution for robust semi-infinite optimization problems (RSIP) involving a
locally Lipschitz objective function and infinitely many locally Lipschitz constraint functions with data uncer-
tainty. Under the fulfillment of robust type Guignard constraint qualification and robust type Kuhn-Tucker
constraint qualification, a necessary condition for a quasi ε-solution to problem (RSIP). After introducing the
generalized convexity, we give a sufficient optimality for such a quasi ε-solution to problem (RSIP). Finally, we
also establish approximate duality theorems in term of Wolfe type which is formulated in approximate form.
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[4] López, M. A. and Still, G., Semi-infinite programming, Eur. J. Opera. Res., 180 (2007), 491–518
[5] Zheng, X. Y. and Yang, X., Lagrange multipliers in nonsmooth semi-infinite optimization problems, J. Oper. Res.,

32 (2007), 168–181
[6] Kanzi, N. and Nobakhtian, S., Optimality conditions for nonsmooth semi-infinite programming, Optimization,

53 (2008), 717–727
[7] Kanzi, N. and Nobakhtian, S., Necessary optimality conditions for nonsmooth generalized semi-infinite program-

ming problems, Eur. J. Oper. Res., 205 (2010), 253–261
[8] Long, X. J., Xiao, Y. B. and Huang, N. J., Optimality conditions of approximate solutions for nonsmooth semi-

infinite programming problems, J. Oper. Res. Soc. China, 6 (2018), 289–299
[9] Kanzi, N., Necessary optimality conditions for nonsmooth semi-infinite programming problems, J. Global Optim.,

49 (2011), 713–725
[10] Ben-Tal, A., Ghaoui, L. E. and Nemirovski, A., Robust optimization, Princeton series in applied mathematics,

Priceton, NJ: Priceton University Press, 2009
[11] Ben-Tal, A. and Nemirovski, A., Robust solutions to uncertain linear programs, Operations Research Letters,

25 (1999), 1–13

Received: 31.05.2019; In revised form: 28.07.2019; Accepted: 27.08.2019
2010 Mathematics Subject Classification. 90C25, 90C46, 49K99 .
Key words and phrases. nonsmooth analysis, robust optimality condition, semi-infinite programming, constraint

qualification, generalized convexity.
Corresponding author: Rabian Wangkeeree; rabianw@nu.ac.th

417



418 Chanoksuda Khantree and Rabian Wangkeeree

[12] Ben-Tal, A. and Nemirovski, A., Robust optimization-methodology and applications, Mathematical program-
ming, series B, 92 (2002), 453–480

[13] Ben-Tal, A. and Nemirovski, A., A selected topics in robust convex optimization, Mathematical programming,
series B, 112 (2008), 125–158

[14] Jeyakumar, V. and Li, G. Y., Characterizing robust set containments and solutions of uncertain linear programs
without qualifications, Oper. Res. Lett. 38 (2010), 188–194

[15] Kuroiwa, D. and Lee, G.M., On robust multiobjective optimization, Vietnam Journal of Mathematics, 40 (2012),
305-317

[16] Lee, J.H. and Jiao, L., On quasi ε-solution for robust convex optimization problems, Optimization Letters, 11
(2017), 1609–1622

[17] Lee, J. H. and Lee, G. M., On ε-solutions for convex optimization problems with uncertainty data, Positivity, 16
(2012), 509–526

[18] Lee, G. M. and Lee, J. H., On nonsmooth optimality theorems for robust multiobjective optimization problems, J.
Nonlinear Convex Anal., 16 (2015), 2039–2052

[19] Bertsimas, D., Pachamanova, D. and Sim, M., Robust linear optimization under general norms, Oper. Res. Lett.,
32 (2004), 510–516

[20] Bertsimas, D. and Brown, D., Constructing uncertainty sets for robust linear optimization, Oper. Res., 57 (2009),
1483–1495

[21] Ben-Tal, A., Ghaoui, L. E. and Nemirovski, A., Robust Optimization, In: Princeton Series in Applied Mathe-
matics 2009.

[22] Lee, J. H. and Lee, G. M., On ε-solutions for robust semi-infinite optimization problems, Positivity.
https://doi.org/10.1007/s11117-018-0630-1 (2018)

[23] Loridan, P., Necessary conditions for ε-optimality, Math. Program. Study, 19 (1982), 140–152
[24] Strodiot, J. J., Nguyen, V. H. and Heukemes, N., ε-Optimal solutions in nondifferentiable convex programming

and some related questions, Math. Program., 25 (1983), 307–328
[25] Sun, X. K., Fu, H. Y. and Zeng, J., Robust approximate optimality conditions for uncertain nonsmooth optimization

with infinite number of constraints, Mathematics, 7 (2019), 12
[26] Clarke, F. H., Optimization and Nonsmooth Analysis, Wiley, New York, 1983
[27] Lee, G.M. and Son, P.T., On nonsmooth optimality theorems for robust optimization problems, Bull. Korean Math.

Soc., 51 (2014), 287–301
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