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Permutations on        2
nZ

(x2 x1 x0) (y2 y1 y0) 
0 0 0 0 1 1 
0 0 1 1 0 0 
0 1 0 1 0 1 
0 1 1 0 0 1 
1 0 0 1 1 1 
1 0 1 0 1 0 
1 1 0 0 0 0 
1 1 1 1 1 0 

 

(y2 y1 y0) (x2 x1 x0)
0 0 0 1 1 0 
0 0 1 0 1 1 
0 1 0 1 0 1 
0 1 1 0 0 0 
1 0 0 0 0 1 
1 0 1 0 1 0 
1 1 0 1 1 1 
1 1 1 1 0 0 

 

1 3 3
2 2:− →F Z Z3 3

2 2: →F Z Z
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(x2 x1 x0) (y2 y1 y0) 
0 0 0 0 1 1 
0 0 1 1 0 0 
0 1 0 1 0 1 
0 1 1 0 0 1 
1 0 0 1 1 1 
1 0 1 0 1 0 
1 1 0 0 0 0 
1 1 1 1 1 0 

 
 
 
 
 
 
 
 
 
 

L(F) = 7 

Logical Gate Circuits
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Computationally Asymmetric 
Permutations
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Computationally Asymmetric 
Linear Permutations

Boppana R.B., Lagarias J.C.  One-way 
functions and circuit complexity. Information 
and Computation, vol. 74 (1987), pp. 226-240

Hiltgen A.P. Constructions of feebly-one-way 
families of permutations. AUSCRYPT’92,        
LNCS v.718 (1993), pp. 422-434
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Computationally Asymmetric 
Linear Permutations
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Computationally Asymmetric 
Linear Permutations
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1 1 0 0 0 0 0
0 1 1 0 0 0 0
0 0 1 1 0 0 0
0 0 0 1 1 0 0
0 0 0 0 1 1 0
0 0 0 0 0 1 1
1 0 0 1 0 0 1

A

for n = 7 :

1
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−

0 0 0 1 1 1 1
1 0 0 1 1 1 1
1 1 0 1 1 1 1
1 1 1 1 1 1 1
1 1 1 0 1 1 1
1 1 1 0 0 1 1
1 1 1 0 0 0 1

A
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L n
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L n
=
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Reversible Gates
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1 1 0 0 0 0 0
0 1 1 0 0 0 0
0 0 1 1 0 0 0
0 0 0 1 1 0 0
0 0 0 0 1 1 0
0 0 0 0 0 1 1
1 0 0 1 0 0 1

A

Reversible-gates Circuit
for odd n ≥ 7 :
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1 1 0 0 0 0 0
0 1 1 0 0 0 0
0 0 1 1 0 0 0
0 0 0 1 1 0 0
0 0 0 0 1 1 0
0 0 0 0 0 1 1
1 0 0 1 0 0 1

A

Reversible-gates Circuit
for odd n ≥ 7 :
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Reversible Circuit
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Reversible Circuit
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for odd n ≥ 7 :
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for odd n ≥ 7 :
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for odd 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
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Reversible Circuit for Two-number Adder
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Reversible Circuit for Two-number Adder
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