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Introduction

This paper examines a combinatorial optimization interdiction problem, called
minimum spanning tree interdiction. From the point of view of game theory,
this problem involves two players with different goals. The first player, called
the follower, seeks to find a minimum spanning tree. On the other hand, the
other player, who is called the leader, increases the cost of arcs, taking into
account the budget and the bound constraints, which will make the value of
the follower's objective function worse as much as possible, with the hope that
the follower will stop doing more. In this article, a special case of the problem
is considered in which the initial optimal tree remains optimal even with the
change of weights. This assumption guarantees that the leader can be sure that
the follower has no motivation to change his strategy, because a better strategy
is not available.

Material and Methods

In order to efficiently solve this problem with linear costs, a new model is
proposed, which includes a large number of constraints. For this reason, a
solution approach based on the row (constraint) generation method is
proposed for the problem. Then a numerical example and calculation results
on random samples are presented to evaluate the performance of this method.

Results and discussion

The proposed model addresses this problem by utilizing a row generation
approach to enhance solving efficiency. Computational results demonstrate its
acceptable performance under various conditions, highlighting its potential for
practical applications. The computational results indicate that the proposed
algorithm computes the optimal solution to the problem within a finite number
of iterations and a reasonable execution time.
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Conclusion
The following conclusions are obtained from this research

e  The initial optimal tree remains unchanged, ensuring the follower’s
strategy persists

e Row-generation algorithm developed for efficient linear-cost
solution

e Achieves optimal solutions in limited iterations; tested with random
instances

e  Shows practical potential for various real-world scenarios

How to cite: Tayyebi, J., & Niksirat, M. (2025). An interdiction model designed to maintain the optimal spanning tree
selected by the follower. Mathematical Researches, 11 (1), 99 — 120.
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