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Îáðàòèìîå ïðåäñòàâëåíèå áóëåâîé ôóíêöèè

F (x0, x1, x2) : (x0, x1, x2)→ (x0 ⊕ x1 · x2, x1, x2)

x0 x1 x2 x0 ⊕ x1 · x2 x1 x2

0 0 0 0 0 0

0 0 1 0 0 1

0 1 0 0 1 0

0 1 1 1 1 1

1 0 0 1 0 0

1 0 1 1 0 1
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Îáðàòèìàÿ ñõåìà èç ýëåìåíòîâ Òîôôîëè

f(x1, x2, x3) = x2x3 ⊕ x̄1x2x̄3 ⊕ x̄2x̄3 ⊕ x̄2x3



Êëàññû ïîëèíîìîâ



Ïðèìåð îáðàòèìîé ðåàëèçàöèè

ZhE-ïîëèíîìîâ áóëåâûõ ôóíêöèé
f(x1, x2, x3) = (10100100)

f(x1, x2, x3) = 1⊕ x̄3 ⊕ x2 ⊕ x̄1 ⊕ x2x̄3 ⊕ x̄1x2 ⊕ x̄1x2x̄3

f(x1, x2, x3) = x̄1x̄3 ⊕ x1x̄2x3;



Ïðèìåð îáðàòèìîé ðåàëèçàöèè ïîëèíîìà

áóëåâîé ôóíêöèè

f(x1, x2, x3) =

= x̄1x̄2x̄3⊕x̄1x̄2x3⊕x̄1x2x̄3⊕x̄1x2x3⊕x1x̄2x̄3⊕x1x̄2x3⊕x1x2x̄3
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Òî÷íûé àëãîðèòì âû÷èñëåíèÿ ñëîæíîñòè

îáðàòèìîé ñõåìû, ðåàëèçóþùåé ïîëèíîì

áóëåâîé ôóíêöèè

Äëÿ êàæäîãî ïîëèíîìà áóëåâîé ôóíêöèè:

I ïåðåñòàíîâêà s ñëàãàåìûõ;

I ïåðåñòàíîâêà ïåðåìåííûõ x1, ..., xn

n!s!

n = 3, n = 4



Ïðèáëèæåííûé àëãîðèòì âû÷èñëåíèÿ

ñëîæíîñòè îáðàòèìîé ñõåìû, ðåàëèçóþùåé

ïîëèíîì

Ðåôëåêñèâíûé ïîðÿäîê ïðè n = 3:

000 011
001 001
010 000
011 010
100 110
101 100
110 101
111 111



Ïðèáëèæåííûé àëãîðèòì âû÷èñëåíèÿ

ñëîæíîñòè îáðàòèìîé ñõåìû, ðåàëèçóþùåé

ïîëèíîì

f(x1, x2, x3) =

= x̄1x2x3⊕x̄1x̄2x3⊕x̄1x̄2x̄3⊕x̄1x2x̄3⊕x1x2x̄3⊕x1x̄2x̄3⊕x1x̄2x̄3

x0

x3

x2

x1

u u u u u u ue@@�� e@@��e e e ee@@�� e@@�� e@@�� e@@��e e e e e e ee e e e e e ee
e e e e e e ee@@�� e@@��

x0 ⊕ f

x3

x2

x1

7+8



Ïðèáëèæåííûé àëãîðèòì âû÷èñëåíèÿ

ñëîæíîñòè îáðàòèìîé ñõåìû, ðåàëèçóþùåé

ïîëèíîì

Äëÿ êàæäîãî ïîëèíîìà:

I Óïîðÿäî÷èòü ñëàãàåìûå ïî ðåôëåêñèâíîìó ïîðÿäêó

(0 � x̄, 1 � x, ¾-¿).

I Âñòàâèòü îòñóòñòâóþùèå ïåðåìåííûå ñ îòðèöàíèåì

èëè áåç (çàìåíèòü ¾-¿ íà x èëè x̄).

I Ïîäáîð áëèæàéøåãî ñëåäóþùåãî ñëàãàåìîãî,

îòëè÷àþùåãîñÿ â íàèìåíüøåì ÷èñëå îòðèöàíèé.



Ïðèìåð

f(x1, x2, x3) = (01110111)

x2x̄3 ⊕ x̄2x3 ⊕ x̄1x2x3 ⊕ x̄1x̄2x̄3

x2x̄3 x̄1x2x3 x̄1x2x3 x̄1x2x3 1

x̄2x3 x̄1x̄2x̄3 x̄1x̄2x̄3 x̄1x2x̄3 1

x̄1x2x3 x2x̄3 x̄1x2x̄3 x̄1x̄2x̄3 1

x̄1x̄2x̄3 x̄2x3 x̄1x̄2x3 x̄1x̄2x3 1+2



Ðåçóëüòàòû

Ðàñøèðåííûå êðîíåêåðîâû ôîðìû

n = 3 n = 4 n = 5

6 11 21

Çíà÷åíèå ñëîæíîñòè
Banchmarks-ôóíêöèè

n = 6 n = 7 n = 8

¾ñëîæíûå¿ â êëàññàõ Hb, H 34 57 102

¾ñëîæíûå¿ â êëàññàõ EHb 31 56 99

¾ñëîæíûå¿ â êëàññå EH 32 63 122


