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Abstract: The quantum computer is a potential computing machine which employs
Interacting quantum two level systems as quantum bits. We studied a problem simulating a
CnNOT gate by a combination of CNOT gates and 1-bit phase rotation gates. The results are
that, of 8(n—3) C2NOT gates, 8(n2—5) gates can be simulated by two CNOT and two 1-bit
gates, 8 gates by 3 CNOT and 4 1-bit gates, and residual 8 gates by 48 CNOT and 52 1-bit
gates.

Keywords® quantum computer, C2NOT gate, Shor,s algorithm, oracle unitary transfor-

mation

B 32 =2—4# (Deutsch, 1985, Feynman,
1986) X, HHAEHT & T 2 WAROES (Bl X
X FAAE YY) &Ry hELTHND
ZEICKY ERAEAEITREB Y LW BB TH S,
HEy NOREE = Y —ZE L CRHE & ST
L. TORKIREZBIHI L CHERE2HED, 272
Vo — NN Ro, B&rarta—ZIiIZin
X, HLFOMEN, o & bEN IR HE
I FREBIEICm IR 206 Th D, —
% & L. Shor (1994 X 2 55 D F# KNI fif 7 v
TV RALEBHITDHIEINTED,

Shor D EE G L OETTLITY X AF, =
=2V —ZH Us |x>|y> — |x>|yHE> (+F 2
R 24770 LTHWTWS, T ORI,
1EZBH. 2BHDOL VA —DREIEZZNEN n. m
ETHLE, HxizxLl, @A mfEo CaNOT & —
r (n HOETE Y N TEREAMAT B2 NOT 77—
KN TAHFVANTHZENTESD, e ®
5 L E® CoNOT 7 — bk, &7y 1255y

WCHFET D EE (Thbb m2 E&ETEy hORICE
W), 8(n—3)fHd C2NOT ¥ —h Ty I=2lb—F
FRETHDHZ ENRNZEN TS (Barenco 5,
1995),

ZoN—Y R Ef A E 2 — X EERT DT
DEERYT — MZIZ, WL ONDMBEDLERH 5,
Fexld, 2 @87y MIxT 5 CNOT 7 —h &1
vy 7 —h (1 &FEy ORISR & &2 FEAR
T MGBER, 2604 — T CNOT #— %
HELIL VI 2 b— T B HEIZOWVWTELRLT,
(C2NOT #'— FEMDO T I 2 L— MFd i &
t 6> CNOT 77— k& 8D 1 B h7— kA%
VETHDHEHESNTWD,) FEEIL, 8(n—3)H
@ C2NOT ® 9 5, 8(n—5)#ix 2 > CNOT & 2
o1y v7F—FOHT, 8L 3 HD CNOT &
4D 1y hF— T, 55 8 HITAF 48 HD
CNOT & 521y N —FCTvI=2Lb— KT
X5, EWIHUICENEIND, ThbbETE Y K
N1 OFETRDAFETIUX. n 23 5 LA ED CoNOT

©Research Institute for Integrated Science, Kanagawa University



88 Science Journal of Kanagawa University Vol 16, 2005

7 — hE 32n—4 HOEART— K (16n—8 fEAD
CNOT 7'— k& 16n+4 fED> 1 B N — ) Tv
RS2l —hTBRZENRTE, 2 Barenco 5235
TR — N DB L # 213 1THYT 5,

2B, UrlzBWT x 1% {0,...,20—1} OHEPAIZ)IA

NoTWbBHD, UreiKE A7) A2 M52,

BN O — " B ETH L, Thbb
Shor O FHED X 5 724 Z 7 v U OFIEEE LT
T Y XN, EIUH A IR SRR RS
MICEER DO TIEH->TH, BfFara—F%
AW Thek, FATIIHEEBEERICHEETH 5,





