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We investigated computational problems studied in the statistical physics
for developing a new approach in computational complexity theory. We examined a framework proposed
in the statistical physics for understanding the computational hardness transition phenomena, and we

discovered and mathematically proved a new type of hardness transition, which lead us to propose a
new and robust framework for investigating the computational hardness transitions. This framework
can be used as a new basis of discussing the security of cryptographic primitives. We also studied
the structure of solutions and the number of solutions of various computational problems that have
been discussed in the statistical physics, and found several fundamental properties for developing
efficient algorithms for solving these problems.
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