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Abstract A novel genetic algorithm, SAT-WAGA, is proposed for solving SAT problems based
on learning clause weights in this paper. Several new characteristics of the algorithm are innova-
tive. The new algorithm makes use of the heuristic information from the structure of SAT prob-
lems by clause weights. A new operator of learning clause weights is designed to prevent precoci-
ty in the process of solving problems. This operator adapts the weights of clauses according to a
criteria condition. A criteria parameter for detecting precocity is defined. The strategy of keeping
the best chromosomes guarantees the property of convergence in the evolution iteration. To dem-
onstrate the feasibility of the new algorithm, an experiment system of several famous algorithms
is implemented. The experiment works focus on comparing the total span of all plateaus in evolu-
tion iteration, the success rates and the total time of the new algorithm to a classical genetic algo-
rithm by solving several groups of various scales of random generated SAT problem instances.
The appropriate values of the precocity criteria parameter of the new algorithm are also tested and
presented. The experimental results show that the SAT-WAGA performs remarkably better than
a classical genetic algorithm in the aspects of speed, the success rate and the solvable problem

scales.
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Background

This project is supported by the National Research Foun-
dation for the Doctoral Program of Higher Education of China.
The project title: The Research on Al Planning and Its Appli-
cations. The project includes three main tasks: (1) Propose
efficient algorithms for Al planning, (2) Study strategies for
domain knowledge utilization in Al planners and, (3) Integrate
algorithms of scheduling in Al planning systems for practical
domain applications.

Some related achievements of the research group are

reached by now: A plan recognition algorithm based on plan

knowledge graph, a method of solving planning recognition
problems based on constraints, a method of graphplan exten-
sion, a causality-based approach to indirect effect of planning
action, a method of handling conditional effects based on
components, and a formalism of planning with domain con-
straint based on model checking are proposed by Jiang Yun-
fei, Ma Ning, Wu Kanghen and Zhu Man-Fei et al. .

The SAT planners are promising. The SAT solver is an
engine of a SAT planner. The algorithm proposed in this pa-

per will be used in a new SAT planner.



