General-Purp ose F ast Sim ulator for Quan tum Computing Jump ei Niw a � ERA TO, Pr oje ct Quantum Computation and Information, JST Daini Hongo White Bldg. 201 5-28-3, Hongo, Bunkyo, T okyo, Jap an Abstract With curr ent te chnolo gies, it se ems to b e very di�cult to implement quantum c omputers with many qubits. It is ther efor e of imp ortanc e to simulate quantum algorithms and cir cuits on the existing c omputers. We have develop e d the simulation metho ds of r e ducing memory c onsumptions. However, for a lar ge-size pr oblem, the simulation often r e quir es mor e c omputational p ower than is available fr om se quential pr o c essing. Ther efor e, the simulation metho ds using p ar al lel pr o c essing ar e r e quir e d. We have develop e d a simulator for quantum cir cuits and algo- rithms on the p ar al lel c omputer (Sun, Enterprise4500). We have ex- p erimente d with Shor’s factorization and Gr over’s datab ase se ar ch by using the simulator, and we have analyze d r obustness of the c orr e- sp onding quantum cir cuits in the pr esenc e of de c oher enc e and op er a- tional err ors. The c orr esp onding r esults, statistics and analyses ar e pr esente d. If the de c oher enc e r ate is gr e ater than 10 � 3 , it se ems to b e har d to use b oth quantum algorithms in pr actic e. We also found that ther e wer e some c orr elations b etwe en de c oher enc e and op er ational err ors. k ey w ords : quan tum computer sim ulator, Shor’s factorization, Gro v er’s database searc h, parallel pro cessing, decoherence and op era- tional errors � niw a@qci.jst.go.jp 1