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The set cover problem with interval uncerainties in weights of sets is un-
der consideration. This problem is naturally arises when we deal with measure-
ments errors or variability of parameters in applied problems. The set cover
problem with exact values of weights states as follows. Let U ={1, . . . ,m}, S=
{S1, . . . , Sn}, Si⊆U , and let w : S → R+ be an additive weight function. A cover
of U is a such collection C = {Si1 , . . . , Sik}, Sij ∈S, that U =∪kj=1Sij . We need

to find an optimal cover, i.e. the cover with minimal weight w(C)=
∑k

j=1 w(Sij ).
To find an optimal cover is NP-hard problem for exact values of sets’ weights
[1]. In the sence of guaranteed accuracy, the greedy algorithm [2] is assimptoti-
cally the best polynomial algorithm for obtaining of approximate solution of the
problem [3].

Using the greedy algorithm, we build an approach to deal with the set cover
problem with interval uncertainties in weights of sets. As a result of implemen-
tation of the approach, we have the set of approximate solutions of the problem
for all combinations of possible weights. We estimate weights of these solutions.
If there is some probability distribution that specified on weights’ intervals, we
compute probabilities of the solutions. The probability of a solution is a prob-
ability that we shall have such a combination of possible exact values of sets’
weights that the greedy algorithm will give this solution as an output. As an
example of the approach application, we use it to form the set of train’s runs
and to compute their possible costs.

We show that computational complexity of numerical realization of the ap-
proach is non-decreasing step function of intervals’ widths. It is shown, that even
for small values of m, the interval modification of the set cover problem may be
computationally hard to solve. We consider ways of modification of such individ-
ual problems that the modified problems are numerically solvable and yet they
are the closest problems to the initial ones according to some criteria.
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