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Problems & Ideas
• Problems of Alldifferent constraints solving approaches:

– Existing backtracking-based solvers struggle with large-scale alldifferent 
constraints due to exponential search complexity.

– General-purpose local search methods lack specialized designs for 
alldifferent constraints, leading to suboptimal performance.

• Ideas: Proposes an bipartite Alldifferent constraint graph and 
polynomial-time simplification rules, combined with a two-step 
move selection strategy and adaptive tabu/restart mechanisms 
to efficiently solve large-scale CSPs.

Overall flowchart of the Alldiff-LS method.



Main Contributions
• Contributions:

– Alldifferent Constraint Graph: Represents constraints as a bipartite 
graph for efficient conflict detection. Simplifies it via two polynomial-
time reduction rules.

– Two-Step Move Selection: Combines variable and value selection to 
reduce search space complexity.

– Adaptive Strategies: Tabu mechanisms and dynamic restart policies to 
escape local optima.

Comparison of the solution results of Alldiff-LS and other methods on four types of CSPs.


