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Consider the problem of convex programming (CP)

min{f0(x) | x ∈ X}, (1)

where X = {x | f(x) ≤ 0}, f(x) = [f1(x), . . . , fm(x)], the functions fi(x) are
convex in Rn for i = 0, 1, . . . ,m. We consider problem (1) with inconsistent
constraints: X = ∅. Such models form [1] a very important class of improper
problems (IP) of mathematical programming. Let Xξ = {x | f(x) ≤ ξ}, E =
{ξ ∈ Rm+ | Xξ 6= ∅} and ξ̄p = arg min{‖ξ‖p | ξ ∈ E}, ‖ · ‖p denotes p-norm
in Rm.

Along with (1), we consider the problem

min{f0(x) | x ∈ Xξ̄p}. (2)

If X 6= ∅ in problem (1) then we have ξ̄p = 0 and problems (1) and (2) coincide.
Otherwise, (2) is an example of possible correction for IP (1), and we may accept
the solution of (2) as generalized (approximative) solution of IP (1).

To problem (2) we assign the auxiliary problem

min
x
{Fα(x, r) = f0(x) + α‖x‖22 + r‖f+(x)‖p, r > 0}. (3)

The function Fα(x, r) is strongly convex with respect to x ∈ Rn. Hence, problem
(3) has a unique solution for every r > 0 and α > 0, including the case X = ∅,
in contrast with problem (2). Therefore, the function Fα(x, r) can be used for
the analysis of IPCP.

In this report we obtain the estimates characterising the convergence of
Fα(x, r) minimizer to approximate solution of the IP. Here, we consider spe-
cial the situations as follows

a) in problems (1) and (2) instead of the functions fi(x) some approximations
fεi (x) are known;

b) in problems (2) the different norms for p = 1, 2,∞ are chosen;
c) in problems (2) the vector ξ̄p is undefinable;
d) the problems (2) is unsolvable.
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