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Logical Gate Circuits
X,

L(F)=7

y() y1 y2




Computationally Asymmetric
Permutations
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Computationally Asymmetric
Linear Permutations

Hiltgen A.P. Constructions of feebly-one-way
families of permutations. AUSCRYPT’92,
LNCS v.718 (1993), pp. 422-434




Computationally Asymmetric
Linear Permutations
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Computationally Asymmetric

Linear Permutations
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Reversible Gates

CNOT Toffoli’s
(Controlled NOT) CCNOT
(Controlled Controlled NOT)
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X X
X X
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y y y y




1100000 . . -
v 110000 Reversible-gates Circuit
0011000
0001100 forodd n>7:
0000 1T10
0000011 L(A)=n+1 = 8
& 1001001 (n=7)
X]) C\I ar X1 DX, )YI
X235 lm X,®Xs S
—O : 'L‘“ X‘.‘@Xq )Y4
Vi_fl\ X;@Xﬁ )yS
VI_II\ Xﬁ@X7 )y6
X1 DX 4DPX7 > V7
H—X18X O >X1BX,4



00000 - . .
L0000 Reversible-gates Circuit
1100 0
0110 0 forodd n>7:
00110
00011 L(A)=n+1 f78
01001 (n=7)

Part X1DX, )YI
:I:m X, @D X2 Y2
>
\
l_ﬂ\ X‘{G‘)X4 )y3 >

_O I_fl\ X4G‘>Xq )y4 %

Vi_fl\ X;(‘BXﬁ )yS 2
VI_II\ Xﬁ@X7 )y6
X1 DX4PX7 > V7

¢V

Garbage
al____

10



Reversible Circuit
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Reversible Circuit

ar X1 DX, C > Y1
ljh XoPX;3 > Y2
O X3PXy O— Y3
I_’l\ X4G‘>X§ ) y4
Vt[n X5PXg > Ys
Making X DX i Ve
Garbage

T X{ DX Zq

Clearing

X1 DX Garbage

12



forodd n>7:

L(A)=n+1 = 8

(n=7)
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forodd n>7:

LA™Y = —(n 1) =

(n= 7)
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forodd n>7:
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Reversible-gates Circuit for Two-number Adder

- L=5n-3: Red’kin N.L. Minimal realization of a
binary adder. Probl. Kibern., 38 (1981), pp. 181-216
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Reversible-gates Circuit for Two-number Adder

o e

a;b®a,;c,®b,c,=c
11,,\11 1v1 2

//41616')01:51
N4

]

C A Co

2Y)

az®b2®C2=52 S

L/

A 2:PbDci=S, Sz
4

Cs=Sy Sy

17



Reversible Circuit for Two-number Adder
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Reversible Circuit for Two-number Adder
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Reversible Circuit for Two-number Adder
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