Vol .36 No.11

11
2008 11 ACTA H_ECTRONICA SINICA Nov. 2008
1,2 1 1 1 1
(1 s 211189;2. s 225009)
4 , , , n
2xn! , , , )
4 , Toffoli 8 3120218828 ,
16 s 4
4 ; ; ; ;
TP387 . A : 0372-2112 (2008) 11-2081-09
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Abstract: Synthesis of quantum reversible logic circuits means to automatically construct desired quantum reversible logic
circuit with minimal quantum cost. We present a novel and efficient algorithm which can construct aimost al optima 4-qubit re-
versible logic circuits with various types of gates and minimum length cost based on constructing the shortest coding and the specific
topological compression, whose lassless compression ratios of the space of n-qubit circuits is near2 X n!. We firstly have created all
3120218828 optimal 4 qubit circuits whase length is less than 9 for the Controlled-Not gate, NOT gate and Tdffoli gate library, and
our method can achieve 16 steps through cascading created circuits. Our agorithm can not only synthesizes al the 4-qubit bench-

mark circuits, but aso runs extremely fast.
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5.{ G = QMC(Nodex,cpm,]l),
6. P =GaMin(RR (p))°(Nodex. cpm) "*.T ,¢)
7. G = QMC(P , maxl)
8.retun Ry( R (R(R(G))) (&)}

9.esx{ return NULL}
QMR 4
1
) , 2 3
, 4
Ro( R (P) . |
{1,2, ,max}, T, Nodex. cpm
. T°(Nodex. cpm) = Ry( R (p)) =1 = Ry( R,
(p) ° (Nodex, com) ", T s
[maxi], 5 8 )
2 x maxl
4
4 ,
: [9] - [9] avp
: , [8] 4
; 4
4 12 ,
[9] 4
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