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Ïðåäñòàâëåíî Ñ.Â. Ñóäîïëàòîâûì

Abstract: In article the elements of the lattice of ultraclones are
considered. We proved the criterion of completeness in the maximal
ultraclone of self-dual hyperfunctions. Thus, all submaximal ultra-
clones of self-dual hyperfunctions are described.

Keywords: hyperfunction, Boolean function, self-dual function,
superposition, closed set, ultraclone, lattice.

1 Ââåäåíèå

Â òåîðèè äèñêðåòíûõ ôóíêöèé êëàññè÷åñêîé ïðîáëåìîé ÿâëÿåòñÿ îïè-
ñàíèå ñòðóêòóðû èëè ðåøåòêè çàìêíóòûõ êëàññîâ (êëîíîâ) ôóíêöèé.
Êàê èçâåñòíî, òîëüêî äëÿ áóëåâûõ ôóíêöèé ðåøåòêà çàìêíóòûõ êëàñ-
ñîâ ïîëíîñòüþ îïèñàíà è ÿâëÿåòñÿ ñ÷åòíîé [1]. Äëÿ îñòàëüíûõ ôóíêöèé
k-çíà÷íîé ëîãèêè äàííàÿ çàäà÷à äàëåêà îò ñâîåãî çàâåðøåíèÿ.

Badmaev, S.A., Sharankhaev, I.K. On submaximal ultraclones of self-dual

hyperfunctions of rank 2.
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Â äàííîé ðàáîòå èññëåäóåòñÿ ðåøåòêà çàìêíóòûõ êëàññîâ ãèïåðôóíê-
öèé ðàíãà 2, òàê íàçûâàåìûõ óëüòðàêëîíîâ ðàíãà 2. Òàê êàê âñå ìàê-
ñèìàëüíûå óëüòðàêëîíû ðàíãà 2 íàéäåíû Â.È. Ïàíòåëååâûì â [2], àê-
òóàëüíîé çàäà÷åé ÿâëÿåòñÿ îïèñàíèå ñëåäóþùåãî ÿðóñà â ðåøåòêå óëü-
òðàêëîíîâ, ò. å. ñóáìàêñèìàëüíûõ óëüòðàêëîíîâ. Â ñòàòüå íàéäåí êðè-
òåðèé ïîëíîòû â ìàêñèìàëüíîì óëüòðàêëîíå ñàìîäâîéñòâåííûõ ãèïåð-
ôóíêöèé, êàê ñëåäñòâèå, ïîëó÷åíî îïèñàíèå âñåõ ñóáìàêñèìàëüíûõ óëü-
òðàêëîíîâ ñàìîäâîéñòâåííûõ ãèïåðôóíêöèé.
Çàìåòèì, ÷òî îïèñàíèå âñåõ ñóáìàêñèìàëüíûõ êëîíîâ ïîìèìî áóëåâûõ

ôóíêöèé ïîëó÷åíî ëèøü äëÿ ôóíêöèé òðåõçíà÷íîé ëîãèêè [3].

2 Îñíîâíûå ïîíÿòèÿ è îïðåäåëåíèÿ

Ïóñòü E = {0, 1} è F = {{0}, {1}, {0, 1}}. Îïðåäåëèì ñëåäóþùèå ìíî-
æåñòâà ôóíêöèé:

P2,n = {f |f : En → E}, P2 =
⋃
n
P2,n;

P−
2,n = {f |f : En → F}, P−

2 =
⋃
n
P−
2,n;

Ôóíêöèè èç P2 íàçûâàþò áóëåâûìè ôóíêöèÿìè, èç P−
2 � ãèïåðôóíê-

öèÿìè íà E (ãèïåðôóíêöèÿìè ðàíãà 2).
Äëÿ òîãî, ÷òîáû ñóïåðïîçèöèÿ

f(f1(x1, . . . , xm), . . . , fn(x1, . . . , xm)),

ãäå f, f1, . . . , fn ∈ P−
2 , îïðåäåëÿëà ãèïåðôóíêöèþ g(x1, . . . , xm) îïðåäå-

ëèì çíà÷åíèÿ ãèïåðôóíêöèè f íà íàáîðàõ èç ìíîæåñòâà F ñëåäóþùèì
îáðàçîì: åñëè (α1, . . . , αm) ∈ Em, òî

g(α1, . . . , αm) =


⋂

βi∈fi(α1,...,αm)

f(β1, . . . , βn), åñëè ïåðåñå÷åíèå íå ïóñòî;⋃
βi∈fi(α1,...,αm)

f(β1, . . . , βn), â ïðîòèâíîì ñëó÷àå.

Äàëåå ãèïåðôóíêöèþ áóäåì íàçûâàòü ïðîñòî ôóíêöèåé, åñëè ýòî íå
âûçûâàåò íåäîðàçóìåíèé.
Äëÿ ëþáîãî íàòóðàëüíîãî n è ëþáîãî i, ãäå 1 ≤ i ≤ n, îáîçíà÷èì ÷åðåç

eni (x1, . . . , xi, . . . , xn) ôóíêöèþ, çíà÷åíèÿ êîòîðîé ñîâïàäàþò ñî çíà÷åíè-
ÿìè ïåðåìåííîé xi. Ôóíêöèè eni íàçûâàþòñÿ ïðîåêöèÿìè èëè ñåëåêòîð-
íûìè ôóíêöèÿìè.
Çàìûêàíèåì ìíîæåñòâà ôóíêöèéK íàçûâàåòñÿ ìíîæåñòâî âñåõ ôóíê-

öèé, ïîëó÷åííûõ èç ôóíêöèé ìíîæåñòâà K ñ ïîìîùüþ ñóïåðïîçèöèè,
äîáàâëåíèÿ è óäàëåíèÿ ôèêòèâíûõ ïåðåìåííûõ. Çàìûêàíèå ìíîæåñòâà
K îáîçíà÷àåòñÿ ÷åðåç [K]. Ìíîæåñòâî ôóíêöèé K íàçûâàåòñÿ çàìêíó-
òûì (çàìêíóòûì êëàññîì), åñëè K = [K].



1376 Ñ.À. ÁÀÄÌÀÅÂ, È.Ê. ØÀÐÀÍÕÀÅÂ

Óëüòðàêëîíîì ðàíãà 2 (êëîíîì) íàçûâàåòñÿ çàìêíóòîå ìíîæåñòâî ãè-
ïåðôóíêöèé ðàíãà 2 (áóëåâûõ ôóíêöèé), ñîäåðæàùåå âñå ïðîåêöèè. Äà-
ëåå äëÿ êðàòêîñòè ëþáîé óëüòðàêëîí ðàíãà 2 áóäåì íàçûâàòü ïðîñòî
óëüòðàêëîíîì. Çàìåòèì, ÷òî ëþáîé êëîí ÿâëÿåòñÿ óëüòðàêëîíîì.
Óëüòðàêëîí K íàçûâàåòñÿ ìàêñèìàëüíûì, åñëè íå ñóùåñòâóåò óëü-

òðàêëîíà K ′ òàêîãî, ÷òî K ⊂ K ′ ⊂ P−
2 .

Óëüòðàêëîí K íàçûâàåòñÿ ñóáìàêñèìàëüíûì, åñëè íå ñóùåñòâóåò óëü-
òðàêëîíàK ′ òàêîãî, ÷òîK ⊂ K ′ ⊂ M , ãäåM � íåêîòîðûé ìàêñèìàëüíûé
óëüòðàêëîí.
×åðåç S îáîçíà÷èì êëîí âñåõ áóëåâûõ ñàìîäâîéñòâåííûõ ôóíêöèé.
Ïóñòü Rs � s-ìåñòíûé ïðåäèêàò, çàäàííûé íà ìíîæåñòâå F . Áóäåì

ãîâîðèòü, ÷òî ôóíêöèÿ f(x1, . . . , xn), îïðåäåëåííàÿ íà ìíîæåñòâå F , ñî-
õðàíÿåò ïðåäèêàò Rs, åñëè äëÿ ëþáûõ íàáîðîâ

(α11, . . . , αs1), . . . , (α1n, . . . , αsn),

ïðèíàäëåæàùèõ ïðåäèêàòó Rs, íàáîð

(f(α11, . . . , α1n), . . . , f(αs1, . . . , αsn))

ïðèíàäëåæèò Rs.
Äëÿ óïðîùåíèÿ çàïèñè èñïîëüçóåòñÿ êîäèðîâêà: {0} ↔ 0, {1} ↔ 1,

{0, 1} ↔ −, òîãäà F = {0, 1,−}.
Ãèïåðôóíêöèþ, êîòîðàÿ íà âñåõ íàáîðàõ ïðèíèìàåò çíà÷åíèå−, áóäåì

îáîçíà÷àòü ïðîñòî −.
Â [2] äîêàçàíî, ÷òî ìàêñèìàëüíûìè óëüòðàêëîíàìè ðàíãà 2 ÿâëÿþòñÿ

òîëüêî ñëåäóþùèå 11 ìíîæåñòâ:
1) P2 � ìíîæåñòâî âñåõ áóëåâûõ ôóíêöèé;
2) T−

0 � ìíîæåñòâî ôóíêöèé, êîòîðûå ñîõðàíÿþò íóëü, ò. å. íà íàáîðå
èç âñåõ íóëåé ôóíêöèè ïðèíèìàþò çíà÷åíèå 0;
3) T−

1 � ìíîæåñòâî ôóíêöèé, êîòîðûå ñîõðàíÿþò åäèíèöó, ò. å. íà
íàáîðå èç âñåõ åäèíèö ôóíêöèè ïðèíèìàþò çíà÷åíèå 1;
4) S− � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò

RS =

(
0 1 −
1 0 −

)
;

5) L− � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò

RL =

(
0 0 1 1 −
0 1 0 1 −

)
;

6) M− � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò

RM =

(
0 0 1 0 − −
0 1 1 − 1 −

)
;

7) A1 � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò
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R1 =

(
0 1 1 − 1 −
1 0 1 1 − −

)
;

8) A2 � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò

R2 =

(
0 0 1 0 − −
0 1 0 − 0 −

)
;

9) A3 � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò R3, îïðåäåëÿå-
ìûé ìàòðèöåé 0 0 0 0 1 1 1 0 0 0 0 − − 0 1 − − 1 1 − −

0 0 1 1 0 1 1 0 − 1 − 0 1 − − 1 − 1 − 1 −
0 1 0 1 1 0 1 − 0 − 1 1 0 − − − 1 − 1 1 −

 ;

10) A4 � ìíîæåñòâî ôóíêöèé, ñîõðàíÿþùèõ ïðåäèêàò

R4 =

 0 0 0 1 0 0 − 0 − − −
0 0 1 1 0 − 0 − 0 − −
0 1 0 1 − 0 0 − − 0 −

 ;

11) A5 � ìíîæåñòâî, ñîñòîÿùåå èç âñåõ ôóíêöèé, ñóùåñòâåííî çàâèñÿ-
ùèõ íå áîëåå ÷åì îò îäíîé ïåðåìåííîé, à òàêæå èç ôóíêöèé, ïðèíèìà-
þùèõ äâà çíà÷åíèÿ, îäíî èç êîòîðûõ åñòü −.
Ìíîæåñòâî S− áóäåì íàçûâàòü ìíîæåñòâîì âñåõ ñàìîäâîéñòâåííûõ

ãèïåðôóíêöèé ðàíãà 2.
×åðåç d3 îáîçíà÷èì ôóíêöèþ, çàäàâàåìóþ âåêòîðîì (00010111).
Ìíîæåñòâî B íàçûâàåòñÿ ïîëíûì â S−, åñëè [B] = S− .
×åðåç K1 îáîçíà÷èì ìíîæåñòâî S− ∩ T−

0 , ÷åðåç K2 � ìíîæåñòâî S− ∩
L−, ÷åðåç K3 � ìíîæåñòâî S− ∩M−.
Âñå îïðåäåëåíèÿ, êîòîðûå îòñóòñòâóþò çäåñü, íåîáõîäèìûå äëÿ ïîíè-

ìàíèÿ ñòàòüè, ìîæíî íàéòè â [2, 4].

3 Êðèòåðèé ïîëíîòû è îïèñàíèå ñóáìàêñèìàëüíûõ
óëüòðàêëîíîâ â ìíîæåñòâå âñåõ ñàìîäâîéñòâåííûõ

ãèïåðôóíêöèé

Â ýòîì ðàçäåëå äîêàçûâàåòñÿ êðèòåðèé ïîëíîòû â S−, êàê ñëåäñòâèå,
îïèñàíû âñå ñóáìàêñèìàëüíûå óëüòðàêëîíû, ñîäåðæàùèåñÿ â S−.

Ëåììà 1. [4] Ìíîæåñòâî S ÿâëÿåòñÿ çàìêíóòûì.

Ëåììà 2. Ìíîæåñòâà K1, K2, K3 ÿâëÿþòñÿ çàìêíóòûìè.

Äîêàçàòåëüñòâî. Î÷åâèäíî, â ñèëó çàìêíóòîñòè ìíîæåñòâ S−, T−
0 , L

−,
M−, ÷òî äîêàçàíî â [2].

□

Â [5] äîêàçàíà ñëåäóþùàÿ
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Ëåììà 3. Âåðíî, ÷òî S− = [{d3, x̄,−}].

Ëåììà 4. [2] Ãèïåðôóíêöèÿ f ∈ L− òîãäà è òîëüêî òîãäà, êîãäà f �
ëèíåéíàÿ áóëåâà ôóíêöèÿ èëè êîíñòàíòà −.

Ëåììà 5. Áóëåâà ôóíêöèÿ f(x1, . . . , xn) ÿâëÿåòñÿ ëèíåéíîé òîãäà è
òîëüêî òîãäà, êîãäà äëÿ ëþáîé ñóùåñòâåííîé ïåðåìåííîé xi ïðè ëþáûõ
çíà÷åíèÿõ a1, . . . , ai−1, ai+1, . . . , an äëÿ ïåðåìåííûõ x1, . . . , xi−1, xi+1, . . . , xn

f(a1, . . . , ai−1, 0, ai+1, . . . , an) ̸= f(a1, . . . , ai−1, 1, ai+1, . . . , an).

Äîêàçàòåëüñòâî. Íåîáõîäèìîñòü. Î÷åâèäíî, â ñèëó

f = c1x1 ⊕ · · · ⊕ ci−1xi−1 ⊕ xi ⊕ ci+1xi+1 ⊕ · · · ⊕ cnxn ⊕ c0,

ãäå cj ∈ {0, 1}.
Äîñòàòî÷íîñòü. Îò ïðîòèâíîãî. Ïóñòü f íå ÿâëÿåòñÿ ëèíåéíîé. Òîãäà,

íå óìàëÿÿ îáùíîñòè, ìîæíî ñ÷èòàòü, ÷òî

f = x1x2p0(x3, . . . , xn)⊕x1p1(x3, . . . , xn)⊕x2p2(x3, . . . , xn)⊕p3(x3, . . . , xn),

ãäå íàéäåòñÿ íàáîð (b3, . . . , bn) òàêîé, ÷òî p0(b3, . . . , bn) = 1. Òîãäà
f(0, 0, b3, . . . , bn) = p3(b3, . . . , bn),
f(0, 1, b3, . . . , bn) = p2(b3, . . . , bn)⊕ p3(b3, . . . , bn),
f(1, 0, b3, . . . , bn) = p1(b3, . . . , bn)⊕ p3(b3, . . . , bn),
f(1, 1, b3, . . . , bn) = p0(b3, . . . , bn)⊕p1(b3, . . . , bn)⊕p2(b3, . . . , bn)⊕p3(b3, . . . , bn).
Îòñþäà p1(b3, . . . , bn) = p2(b3, . . . , bn) = 1, à çíà÷èò p0(b3, . . . , bn) = 0.

Ïðîòèâîðå÷èå.
□

Òåîðåìà 1. Ìíîæåñòâî B ⊆ S− ÿâëÿåòñÿ ïîëíûì â S− òîãäà è òîëü-
êî òîãäà, êîãäà B ̸⊆ S, B ̸⊆ K1, B ̸⊆ K2, B ̸⊆ K3.

Äîêàçàòåëüñòâî. Íåîáõîäèìîñòü. Îò ïðîòèâíîãî. Ïóñòü B ⊆ S. Â ñëó-
÷àÿõ B ⊆ K1, B ⊆ K2, B ⊆ K3 äîêàçûâàåòñÿ àíàëîãè÷íî ñ ïîìîùüþ
ëåììû 2. Òîãäà [B] ⊆ S. Ïðîòèâîðå÷èå ëåììå 1.
Äîñòàòî÷íîñòü. Òàê êàê B ̸⊆ K1 íàéäåòñÿ f1 ̸∈ K1. Âîçìîæíû 2 ñëó-

÷àÿ:
Ñëó÷àé 1. Ïóñòü f1(0, . . . , 0) = 1. Òîãäà f(x) = f1(x, . . . , x) = (10).

Òàê êàê B ̸⊆ S íàéäåòñÿ f2 ̸∈ S. Èç f2 îòîæäåñòâëåíèåì ïåðåìåííûõ è
ïîäñòàíîâêîé îòðèöàíèé ïîëó÷èì f3 = (−−).
Ñëó÷àé 2. Ïóñòü f1(0, . . . , 0) = −. Èç f1 îòîæäåñòâëåíèåì ïåðåìåííûõ

ïîëó÷èì f3 = (−−).
Òàêèì îáðàçîì, èìååì êîíñòàíòó −.
Ïîêàæåì, ÷òî âñåãäà ïîëó÷èì ôóíêöèþ d3.
Òàê êàê B ̸⊆ K2 íàéäåòñÿ g1 ̸∈ K2. Â ñèëó ëåììû 4 âîçìîæíû 3

ñëó÷àÿ:
Ñëó÷àé 1. Îòîæäåñòâëåíèåì ïåðåìåííûõ èç g1 ïîëó÷èì g2 = (0−−1)

èëè (1 − −0). Íî òàê êàê âî âòîðîì âàðèàíòå ñðàçó èìååì îòðèöàíèå,
ïîýòîìó äîñòàòî÷íî ðàññìîòðåòü òîëüêî ïåðâûé âàðèàíò. Äîáàâèâ ôèê-
òèâíóþ ïåðåìåííóþ ïîëó÷èì g3 = (0 − −10 − −1). Äàëåå ïîñòðîèì
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g4 = g3(e
3
1, e

3
1, g3) = (000 − −111). Ñ ïîìîùüþ g4 ïîëó÷èì ôóíêöèþ

d3 = g3(e
3
1, g3, g4) = (00010111).

Ñëó÷àé 2. Îòîæäåñòâëåíèåì ïåðåìåííûõ èç g1 ïîëó÷èì g5 = (−10−)
èëè (−01−). Òàê êàê ïåðâàÿ ôóíêöèÿ ïîëó÷àåòñÿ èç âòîðîé ïåðåñòàíîâ-
êîé ïåðåìåííûõ, äîñòàòî÷íî ðàññìîòðåòü òîëüêî ïåðâûé âàðèàíò. Äàëåå
ïîëó÷èì g6 = g5(e

2
1, g5) = (1100), ò. å. îòðèöàíèå. Ñ ïîìîùüþ îòðèöàíèÿ

èç g5 ïîëó÷àåì g2, ò. å. ýòà ñèòóàöèÿ ñâîäèòñÿ ê ñëó÷àþ 1.
Ñëó÷àé 3. Ôóíêöèÿ g1 ÿâëÿåòñÿ áóëåâîé íåëèíåéíîé ñàìîäâîéñòâåí-

íîé. Ïî ëåììå 5 íàéäóòñÿ ñóùåñòâåííàÿ ïåðåìåííàÿ xi è çíà÷åíèÿ

a1, . . . , ai−1, ai+1, . . . , an

äëÿ ïåðåìåííûõ x1, . . . , xi−1, xi+1, . . . , xn òàêèå, ÷òî

g1(a1, . . . , ai−1, 0, ai+1, . . . , an) = g1(a1, . . . , ai−1, 1, ai+1, . . . , an).

Ïîñêîëüêó xi ÿâëÿåòñÿ ñóùåñòâåííîé, òî ñóùåñòâóþò çíà÷åíèÿ

b1, . . . , bi−1, bi+1, . . . , bn

äëÿ ïåðåìåííûõ x1, . . . , xi−1, xi+1, . . . , xn òàêèå, ÷òî

g1(b1, . . . , bi−1, 0, bi+1, . . . , bn) ̸= g1(b1, . . . , bi−1, 1, bi+1, . . . , bn).

Ñëåäîâàòåëüíî,

g1(a1, . . . , ai−1,−, ai+1, . . . , an) = c,

ãäå c ∈ {0, 1} è

g1(b1, . . . , bi−1,−, bi+1, . . . , bn) = −.

Îòîæäåñòâëåíèåì ïåðåìåííûõ èç

g1(x1, . . . , xi−1,−, xi+1, . . . , xn)

ïîëó÷èì îäíó èç ôóíêöèé (0 − −1), (1 − −0), (−10−), (−01−), ò. å. ñè-
òóàöèÿ ñâîäèòñÿ ê ñëó÷àÿì 1 è 2.
Èòàê, ïîëó÷èëè ôóíêöèþ d3.
Ïîêàæåì, ÷òî âñåãäà ïîëó÷èì îòðèöàíèå (10).
Òàê êàê B ̸⊆ K3 íàéäåòñÿ h1 ̸∈ K3. Î÷åâèäíî, ÷òî îòîæäåñòâëåíèåì

ïåðåìåííûõ èç h1 ïîëó÷èì ñàìîäâîéñòâåííóþ ãèïåðôóíêöèþ îò òðåõ
ïåðåìåííûõ h ̸∈ K3.
Åñëè h(0, 0, 0) = 1, òî ñðàçó èìååì îòðèöàíèå.
Åñëè h(0, 0, 0) = −, òî îòîæäåñòâëåíèåì ïåðåìåííûõ èç h ïîëó÷èì

(−10−) èëè (−01−). Êàê áûëî ïîêàçàíî âûøå, ñ ïîìîùüþ ëþáîé èç íèõ
ïîëó÷èì îòðèöàíèå.
Åñëè h(0, 0, 0) = 0, òî âîçìîæíû 16 ñëó÷àåâ:
Ñëó÷àé 1. h = (01001101). Òîãäà

h2(x1, x2, x3) = h(h(x1, x2, x3), d3(x1, x2, x3),−) = (−1− 01− 0−).

Ñ ïîìîùüþ h2 ïîëó÷èì ôóíêöèþ h3 = h2(x1, x1, x3) = (−10−). Èç h3
ïîëó÷èì îòðèöàíèå h4 = h3(e

2
1, h3) = (1100).
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Â îñòàëüíûõ ñëó÷àÿõ ëèøü çàïèøåì ñóïåðïîçèöèè, êîòîðûå äàþò ðà-
íåå ðàññìîòðåííûå ôóíêöèè.
Ñëó÷àé 2. h = (00101011), h(x1, x3, x2) = (01001101).
Ñëó÷àé 3. h = (01110001), h(x2, x1, x3) = (01001101).
Ñëó÷àé 4. h = (01101001), h(e32, e

3
1, d3) = (00101011).

Ñëó÷àé 5. h = (001−−011), h(e31, h, e
3
3) = (00101011).

Ñëó÷àé 6. h = (00− 01− 11), h(h, e32, e
3
3) = (00101011).

Ñëó÷àé 7. h = (0− 1010− 1), h(e31, e
3
1, h) = (00− 01− 11).

Ñëó÷àé 8. h = (010−−101), h(e31, e
3
2, h) = (01001101).

Ñëó÷àé 9. h = (011−−001), h(e32, e
3
1, h) = (01001101).

Ñëó÷àé 10. h = (01− 01− 01), h(e31, e
3
3, e

3
2) = (0− 1010− 1).

Ñëó÷àé 11. h = (01− 10− 01), h(e31, e
3
2, h) = (01110001).

Ñëó÷àé 12. h = (0− 1100− 1), h(e31, h, e
3
3) = (01110001).

Ñëó÷àé 13. h = (0− 1−−0− 1), h(e31, e
3
1, h) = (00− 01− 11).

Ñëó÷àé 14. h = (0− 0011− 1), h(e31, e
3
3, e

3
2) = (00− 01− 11).

Ñëó÷àé 15. h = (0−−01−−1), h(e32, e
3
1, e

3
3) = (0− 1−−0− 1).

Ñëó÷àé 16. h = (01−−−−01), h(e31, e
3
3, e

3
2) = (0− 1−−0− 1).

Èòàê, ïîëó÷èëè îòðèöàíèå (10). Çàìåòèì, ÷òî ðàíåå ìû ïîëó÷èëè d3
è êîíñòàíòó −. Ñëåäîâàòåëüíî, ïî ëåììå 3 ìíîæåñòâî B ïîëíî â S−.

□

Ñëåäñòâèå 1. Ñóùåñòâóåò ðîâíî 4 ñóáìàêñèìàëüíûõ óëüòðàêëîíà S,
K1, K2, K3, ñîäåðæàùèõñÿ â S−.
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