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A Study on Solving Knapsack Problem
by Deep Reinforcement Learning
R BF - YATLADRE < BREF2UT 1+ KERAKE
This study focuses on the Knapsack problem, which is used for trapdoors in Knapsack cryptography, and proposes an
architecture for solving the problem using deep reinforcement learning. Various solution methods have been proposed in the
past, but in recent years, with the development of machine learning, there has been an increase in the number of studies
applying deep reinforcement learning to optimization problems. In this study, we propose an architecture for solving trapdoors in
KnapSack cryptography based on the work of Goole Brain, which applied a Pointer network to the traveling salesman problem
(TSP). Specifically, we consider random, hyper-increasing, even-odd, composite, and modulo transformed trapdoors and obtain
approximate and exact solutions, and compare the exact solution with the LLL algorithm. The results show that reinforcement

learning slightly detects trapdoors in the approximate solution. Furthermore, the exact solution was able to solve up to 30
dimensions, and depending on the problem, it was found to be more accurate than the LLL algorithm. In addition, we found that

training on a more difficult problem than the test problem in the exact solution improves the test results.
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NEURAL COMBINATORIAL OPTIMIZATION WITH
REINFORCEMENT LEARNING (Google Brain 2017)
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