VAT LLS | EREHEd 108—22

(2003. 1. 29)

FPGAZHWcm#EEfitE=I 2 L —%

NEPNEEXCT KRR OREMET R ET OB fh—mhi

T RRKFEREGEH BISAIR AR A MBI T 277-8561 TEERMITHIOIE 5-1-5 FAH 7A8
T1 BEmS R IR T e B 3
E-mail: tinfo@sf.t.u-tokyo.ac.jp

HoEL BEOBBICE U CHEBIMIIC AT B U2 BME (NP HE) 2. BFH2oEnbbi 254
LEBEFarva— 2 Id@mBilfit a0, SEERBE2ED TS, L, EFRSZEZEAVIEF I Ea—
FTH A= Ry =27 2RV AROCRECREL T, ERNARBREOT %7 7 F ¥ &M+ 5 2 L RE#TH
b, ¥ZT, BFaLa—F LASOEERNZED, ERMRTATY XNEETARRT —%7 7 F ¥ 2 EH
T, FPGA N CAHME R W FIEE LT O BFHET I 2 L— 2 2R IEL, TOME. NPEETHAKEY
HEMERIRA (SAT RIRE) 28 < OILLEARRIL, RO Ea—F LB LEELAD 1 thotr, Jhizky, £
BEBOUFIMELFIR L, BT 3L Ca— X OHEEANCERT 70y v OFMEEERT I LN TE T,
$—TJ—F FPCA, SR ut ¥, BFaLa—, KR AHENE

Masafumi ONOUCHI!, Kosuke SAITO', Minoru FUJISHIMA!, and Koichiro HOH"t

-1 Department of Frontier Informatics, School of Frontier Sciences, The University of Tokyo 5-1-5-7A8
Kashiwanoha, Kashiwa, Chiba, 277-8561, JAPAN '
1t CREST
E-mail: tinfo@sf.t.u-tokyo.ac.jp

Abstract Recently, quantum computers have attracted attention because it quickly solves the integer problem,
which requires exponential processing time according to the problem scale (NP problem), utilizing quantum super-
position. However, it is difficult to build the quantum computer with a practical scale directly using the quantum
phenomenon since it is influenced of the circumference. Thus we have fabricated the quantum-computing emulator
which performs large-scale parallel operation on an FPGA with computing capability equivalent to a quantum com-
puter in order to solve practical quantum algorithms. The required time to solve the satisfiability problem (SAT
problem), which is one of NP problems, is reduced down to 1/200 compared with the conventional computer. As a
result, the possibility of the processor equal to the calculation capability of a quantum computer was shown using
the parallelism of an integrated circuit.
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