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5 M4GB: An Efficient Gröbner Bases Algorithm 83
5.1 Revisiting the Reduction Step of the F4 Algorithm . . . . . . . . 85
5.2 M4GB Reduction . . . . . . . . . . . . . . . . . . . . . . . . . . 87
5.3 M4GB Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . 89
5.4 Comparison with the F4 Algorithm . . . . . . . . . . . . . . . . . 94
5.5 Correctness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
5.6 Efficient Implementation . . . . . . . . . . . . . . . . . . . . . . . 96
5.7 Benchmark and Performance Comparison . . . . . . . . . . . . . 97

6 Solving MQ Challenges 103
6.1 Overview of the MQ Challenge . . . . . . . . . . . . . . . . . . . 104
6.2 Related Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
6.3 Overview of Hybrid Approach . . . . . . . . . . . . . . . . . . . . 107
6.4 Solving Type V and VI of the MQ Challenge . . . . . . . . . . . 111
6.5 Cost Estimation for Other Parameters . . . . . . . . . . . . . . . 115



2 CONTENTS

7 Solving Binary Puzzles using Gröbner Bases Algorithms 118
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