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GPUǵ Ҙș Ẏ ǠȒ ֻǢ ӓᵂ ǵ  

1Ϻ / ș ǏȒȠȾɕɄȡɔɵɎɩȭɵȳɶȿ  

 

ǀ ǵɛȢɱɆǁ 

ɵ ˘ Ѱ ˘Ι ӓ QUBO ᵂ ǲᾍǞƲ ǵ GPUș ǋǭȱȷɆǓ

ᾛǯǱȒ ș ǠȒ Ǟǋ ɓɪɶɞɭɶȭƼȠȾɕɄȡɔɵɎɩȭɵȳ

ɶȿƽș ǞȅǞǦƳ 

ɵ GPU ǵȠɶȫɄȭȿɡǵ șר ǒǞ ר ș Ẏ ǲ╠ǔїǠ

ǲȏȑƲ ǵ NVIDIA GPU ș 4 Ḩ ǞǦ ȳɶɎɶǮ 1 ǲ 1 Ϻș

ǏȒ ș ǠȒ ↓ș ǞȅǞǦƳ 

ɵ ș ꜘ ǲẀӓǜǢȒǚǯǓ֯ ǮƲ₦ⅎǋᵂ ǲ ҧǮǠƳ 
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ȈƲǤǵȏǍǱɜȵɱǵ ɵὕ ӓǓ ȖȓǭǋȅǠ ᶫ ƳǚǵȢȶɱȮɠɅ

ɩǶƲ♫ ǵȱɱɒɣɶȽǮ ǋȋǠǋ 0/1 ǵ˘ΙẀ ș ǋǭƲ˘ Ѱ ˘Ι

ӓ Quadratic Unconstrained Binary OptimizationƲQUBO ǲ ͔ǱẀ

Ǔ֯ ǮǠƳ 

 

 

図 1：イジングモデルへは様々な最適化問題から変換することができる。しかし、その効率的な解き方は問題によ

って異なる。 

 ἧҧ ǲḨǬǋǦɜȵɱǮǶǱǖƲᾐ ɍɶɇȤȥȠș ǋǭ QUBO ᵂ ș

ǖȵȷɄɞǓʝὑǵ Қș֛ȈǭǑȑƲ ἧҧ șȵɝɣɪɶɆǠȒȉǵȋƲȵɝɣ

ɪɶɄɁɇɵȠɉɶɨɱȮƲ ̟ ȠɩȲɨȸɞǱǰș ǋǦ Ǔ ǜȓǭǋȅ

ǠƳ 

 ǤȓǮǶƲǰǵ Ǔ ȉ ǋǵǮǞȎǍǒƳɌɶɓɨɶɧɱȿὑ Ǔ ᴰǠȒȏ

ǍǲƲʠ Ǳ ǶἭ᷀ǢǡƲW ǵ ǲȏǪǭ ǞǦȠɩȲɨȸɞǶ ǱȑȅǠƳ

ǫȅȑƲȢȶɱȮɠɅɩȋ QUBO Ǯ ʝ ǲ ǞǦǯǞǭȉƲϷǵᵂ ǵר ǲȏ

Ǫǭ̓ǍȀǔȠɩȲɨȸɞǓ ǍǯǋǍǚǯș ǞȅǠƳǤǚǮװ ǮǶƲ

ǵȠɩȲɨȸɞș ǋǭẎ ǵ ș GPU ǮʱѦǲ ǠȒǯǋǍ Ǟǋɓɪɶɞɭ

ɶȭș ǞȅǠƳ 

 

 

ǀ ǵКὦǁ 

ȠȾɕɄȡɔɵɎɩȭɵȳɶȿǵȱɱȹɕɆǶƲəȷɆ CPU ǲȏȒ ̟ ȠɩȲ

ɨȸɞǯ GPU ǲȏȒ ν șȵɶɞɪȷǲǫǱǕƲ ẎǱ ǵȱȠș ǫ GPU

ǲȏȒʱѦ ǮǱȒȀǖ ǓǱǋȏǍǲẎ ǵ ș ǠȒǯǋǍȉǵǮǠ ʤ

ᶫ Ƴ 

 



QUBOᵂ ǶƲnΉǵɑɁɆẀ ǵЋ ȆֻȖǢǒȐȱȷɆǓ ᾛǯǱȒȉǵș ǫ

ǘȒᵂ ǮǠƳQUBO ᵂ ș ǖḹֻƲ Β ǵȱȷɆș ȑ Ǟ ǠȒⱳ

ǓǉȑȅǠƳ ₡ǚǵȱȷɆǵ ǶƲnǵ˘ˆǲ ͈ǞǭṔқǞǭǋǖǦȈ

ǓǒǒȑȅǠƳ ǮǶƲ Β ǵȱȷɆș ȈȒǵǲⱳ Ǳ Ǔʝǫ

ǉǦȑ O(1)ǵʱѦ ș GPUǲὕ ǞȅǞǦƳ 

 ǚǵʱѦ ǶȵɝɣɪɶɄɁɇɵȠɉɶɨɱȮșɗɶȷǯǞǭǱȒȀǖ Ǡ

Ȓ ș ȖǱǋȏǍǲƲǒǫ GPU Ǯ ר ș ẎӓǠȒȏǍǲ ǜȓǭǋȅ

ǠƳὕ ǮǶƲ ẎȩɁɆᵂ Ʋ‴ᶥȹɶɩȷɜɱᵂ ƲɧɱȾɞᵂ Ǯ 1 ̊Кǲ

ș♬ȒǚǯǓǮǔƲ1 ǲ1Ϻș ǏȒ ǵ ș ǞȅǞǦƳ ǮǶƲ

32Ʋ768Ẁ ǵ QUBOᵂ ȅǮ ǍǚǯǓǮǔȅǠƳ 

 

ǀ˹♥ǵ᾽ ǁ 

˹ᶥǶ GPUș 4Ḩ ǞǦ ȵȷɄɞǲὕ ǞȅǞǦǓƲȏȑẎ Ǳȵȷ

ɄɞȋƲᾓ ǵȏȑ ר Ǳ GPUș̓ǍǚǯǮר șǜȐǲʣǙȒǚǯǓ֯ ǮǠƳ

ȅǦƲ32Ʋ768Ẁ ǵᵂ ȏȑȉẎ Ǳᵂ ș ǏȒȏǍǲ █ʴǮǠƳ 

˹♥Ʋ Ƕ Ʋ Ʋ ѝ ǵ Ǳᵂ ȋƲAIɵ ἶ ǵ ר ӓǲ

ǞǭǋǔȅǠƳ 

 

ǀ ǁ 

ƨ GPU 

 Graphics Processing Unit ǵ ǮƲȮɧɓȡɁȭы ǵǦȈǵ ᶥ ǮǠƳ

ы Ҙǵ ǜǒȐƲȮɧɓȡɁȭы ̊Ẇǵ ƵǱы ș ӓǠȒǚǯǓ

ǮǔȒǦȈƲẉǖǵȷɶɏɶȱɱɒɣɶȽǲ ǜȓǭǋȅǠƳ 

ƨ QUBOᵂ  

 nɑɁɆǵẀ șȉǫ˘ ╛ǵΙǓ ᾛǲǱȒȏǍǲֺẀ ǲ 0ǯ 1ǵҊȑ►ǭ

ș ȈȒ ֻǢ ӓᵂ Ƴ 

ƨ ȵɝɣɪɶɄɁɇɵȠɉɶɨɱȮ 

 ιǵ ǔǱȅǞǲɐɱɆș♬Ǧ ֻǢ ӓᵂ ǵ Ƴ ǵ ᶪș

↓ǲ͒ἭǞǭ ὑǠȒǚǯǮ ș ǫǘȒ Ǔ ǖǱȑȅǠƳ 

ƨ ̟ ȠɩȲɨȸɞ 

 ǵ ӓǲɐɱɆș♬Ǧ ȠɩȲɨȸɞƳ ș ̟ἧǯȆǱǞǭƲ˧

֖ǯ Ẁ ș ȑ ǞǱǓȐ ꜘ↓Ǔ ǋ ș ǞǭǋǖȉǵǮǠƳ 
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