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ON THE REGULARIZED METHOD OF BARRIER FUNCTIONS

IN THE ANALYSIS OF IMPROPER CONVEX PROGRAMS

V.D. Skarin

The paper considers the problem of constructing approximations for a wide class of improper convex programs
(ICPs). The original problem with an inconsistent system of constraints is immersed in a parametric family of
feasible convex programming models, where the norm of the discrepancy of the constraint functions serves as a
parameter. The minimum value of the parameter at which the feasible set of the problem becomes nonempty
determines an optimal correction of the ICP. To solve the correction problem, one of the classical methods
of regularization of ill-posed extremal problems is used — the method of stabilizing functions (Tikhonov’s
method). In this case, the original problem with constraints is initially reduced to the problem of unconstrained
minimization of a certain penalty function. Instead of conventional external penalty functions, the paper uses the
method of internal (barrier) functions. The design features of barrier functions can provide certain advantages
in the numerical implementation of the correction method. Conditions for the solvability of problems arising
at various stages of the proposed correction method are formulated, and the issues of matching the process
parameters that ensure the required convergence are studied. The capabilities of the method when working
with perturbed data are analyzed.

Keywords: convex programming, improper problem, optimal correction, Tikhonov regularization method,
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1977. Translated to Russian under the title Vvedeniye v nelineynoye programmirovaniye, Moscow, Nauka
Publ., 1985, 264 p.

Received July 8, 2024
Revised August 5, 2024

Accepted August 12, 2024

Vladimir Dmitrievich Skarin, Dr. Phys.-Math. Sci., Krasovskii Institute of Mathematics and Mecha-
nics of the Ural Branch of the Russian Academy of Sciences, Yekaterinburg, 620108 Russia,
e-mail: skavd@imm.uran.ru .

Cite this article as: V.D. Skarin. The method of quasi-solutions based on barrier functions in the
analysis of improper convex programming problems. Trudy Instituta Matematiki i Mekhaniki URO

RAN, 2024, vol. 30, no. 4, pp. 234–250 .


