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A feasible solution determination method for job shop scheduling based
on adjacency matrix
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Abstract: A feasible solution determination method based on an adjacency matrix is proposed for neighborhood
structures in job shop scheduling problems. First, the path relationships among operations are analyzed from the
perspective of disjunctive graphs, and the limitations of existing determination methods are identified. Based on this
analysis, an adjacency-matrix-based method is designed to ensure the accurate determination of neighborhood move
feasibility while avoiding the omission of feasible solutions, which substantially broadens the valid search space. In
addition, to improve the computational efficiency of the adjacency matrix, a dual-directional pruning method for the
adjacency matrix is proposed based on segments of topological sorting, accelerating the feasibility checking process.
Finally, the proposed method is compared with other determination methods in terms of the number of feasible
neighborhoods, and benchmark instances of various scales are solved using a hybrid algorithm to validate its
effectiveness. The results confirm the foundational significance and practical value of the proposed method.
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Matlab 2022b, AN SN 7R AFE 10 Ik, BEFHME A
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4.1 FIATREAIR AR B RAE

N T BRAEAR ST S BRSO, 1 S W AT A
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LA11 252 36.6 554 69.4 64.2 92.4
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LA21-25 15%x10 32.09 10.21 68.18
LA26-30 20x 10 70.23 18.05 74.29
LA31-3530x 10 337.38 56.83 83.15
LA36-40 15x 15 63.23 2297 63.67
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LA27 20x 10 1235 1237 0.16 1251 1.30 1242 0.49 1269 2.75 1235 0
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