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Abstract This paper proposes an algorithm that can obtain a solution with linear time for a set cover
problem(SCP) in which there is no polynomial time algorithm as an NP-complete problem so far. Until
now, only heuristic greed algorithms are known to select sets that can be covered to the maximum. On
the other hand, the proposed algorithm is a competitive algorithm that applies an inclusion-exclusion
principle rule to N nodes up to 2nd or 3rd in the maximum number of elements to obtain a set covering
all £ nodes, and selects the minimum cover set among them. The proposed algorithm compensated for
the disadvantage that the greedy algorithm does not obtain the optimal solution. As a result of applying
the proposed algorithm to various application cases, an optimal solution was obtained with a polynomial
time of O(kn?).
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