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Linear programming problems with linear complementarity constraints
(LPCCs) are widely encountered in operations research and are classified as
NP-hard due to the nonlinear and complex nature of complementarity
conditions. This study investigates a specific subclass of LPCCs in which the
complementarity constraint appears in the form x,x,, = 0. Such constraints
frequently arise in practical optimization problems, particularly in models
involving expressions like absolute values. The main contribution of this
research lies in the development of a dedicated branch-and-bound algorithm
tailored to this special class of LPCCs, without resorting to conventional
linearization techniques such as the introduction of binary variables and large-
M constraints, which typically increase model size, weaken lower bounds, and
reduce solution accuracy in complementarity-constrained problems. The
proposed method directly exploits the structural properties of the special
complementarity form, leading to reduced computational complexity,
preservation of the original linear structure, and improved performance in
small- and medium-scale instances compared to classical methods such as
linearization and generic branch-and-bound algorithms. The algorithm is fully
developed and its performance is evaluated through numerical experiments
and comparisons with existing standard approaches. The results demonstrate
that the proposed method outperforms traditional techniques in terms of both
accuracy and computational efficiency.
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