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Îïèñàíèå çàäà÷è

Äàíà ôîðìóëà â ÊÍÔ. Êàæäàÿ ïåðåìåííàÿ âõîäèò íå

áîëåå òðåõ ðàç

(x ∨ y ∨ z) ∧ (x̄ ∨ z) ∧ ȳ ∧ z̄
Òðåáóåòñÿ îïðåäåëèòü, êàêîå ìàêñèìàëüíîå ÷èñëî êëîçîâ

ìîæíî âûïîëíèòü

Ïàðàìåòðèçàöèè:
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Ìîòèâàöèÿ

(n, 3)-MAX -SAT � NP-òðóäíàÿ çàäà÷à

(n, 3)-MAX -SAT � ÷àñòíûé ñëó÷àé çàäà÷è MAX -SAT

MAX -SAT ïðèìåíÿåòñÿ:

Èñêóññòâåííûé èíòåëëåêò
Êîìáèíàòîðíàÿ îïòèìèçàöèÿ

Ìàêñèìàëüíûé ðàçðåç

Ìèíèìàëüíîå âåðøèííîå ïîêðûòèå

Ìàêñèìàëüíîå íåçàâèñèìîå ìíîæåñòâî
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Èçâåñòíûå ðåçóëüòàòû

Time Reference Year

O∗(1.732n) Raman, Ravikumar, Rao 1998

O∗(1.3248n) Bansal, Raman 1999

O∗(1.27203n) Kulikov 2005

O∗(1.2600n) Bliznets 2013

O∗(1.237n) Xu, Chen, Wang 2016

O∗(1.2207n) Belova, Bliznets, Kopeliovich 2017

Time Reference Year

O∗(1.3247k) Chen, Kanj 2002

O∗(1.2721k) Bliznets, Golovnev 2012

O∗(1.194k) Xu, Chen, Wang 2016

*Èçâåñòíûå ðåçóëüòàòû íà íà÷àëî ñåìåñòðà
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Èäåÿ ðåøåíèÿ

Åñëè k ñèëüíî áîëüøå, ÷åì n, òî ìîæíî èñïîëüçîâàòü

àëãîðèòì îòíîñèòåëüíî n

Èíà÷å âîñïîëüçóåìñÿ òåì, ÷òî k ìàëåíüêîå
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(ν(F ) + k)-SAT

(ν(F ) + k)-SAT :

Ïî ôîðìóëå F ñòðîèì äâóäîëüíûé ãðàô BF . Ïåðâàÿ äîëÿ

� ïåðåìåííûå, âòîðàÿ � êëîçû.

Îáîçíà÷èì çà ν(F ) ðàçìåð ìàêñèìàëüíîãî ïàðîñî÷åòàíèÿ

â BF .

Õîòèì âûïîëíèòü (ν(F ) + k) êëîçîâ.

Crowston et al.'12 ñâåëè (ν(F ) + k)-SAT
ê çàäà÷å (m − k)-Hitting -Set è ðåøèëè åå çà

O((2e)2k+O(log2 k)(m + n)O(1))

Francis et al.'13 ðåøèëè (m − k)-Hitting -Set çà O∗(4k).
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Õîä ðåøåíèÿ

Óïðîñòèì ôîðìóëó è äîáüåìñÿ ν(F ) = n.

Ïîäáåðåì êîíñòàíòó c è ðàçáåðåì äâà ñëó÷àÿ:

k < c · n⇒ çàïóñêàåì àëãîðèòì äëÿ (ν(F ) + k)-SAT
k > c · n⇒ çàïóñêàåì àëãîðèòì äëÿ (n, 3)-MAX -SAT

Ïóñòü (ν(F ) + k)-SAT äîïóñêàåò àëãîðèòì çà ck1
Ïóñòü (n, 3)-MAX -SAT äîïóñêàåò àëãîðèòì çà cn2

Îïòèìàëüíàÿ êîíñòàíòà äîñòèãàåòñÿ ïðè ðàâåíñòâå âðåìåí

cc·n−n1 = cn2 ⇔ c = log(c1)+log(c2)
log(c1)
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Óïðîùåíèå ôîðìóëû

Êàê äîáèòüñÿ ν(F ) = n?

Íàéäåì ìèíèìàëüíîå ïî âêëþ÷åíèþ

ïîäìíîæåñòâî X âåðøèí ëåâîé äîëè,

äëÿ êîòîðîãî íå âûïîëíÿåòñÿ óñëîâèå

Õîëëà (ïîëèíîìèàëüíîå âðåìÿ)

Âûïîëíèì ñîîòâåòñòâóþùèå N(X )
êëîçû

Òåì ñàìûì ñâåëèñü ê ìåíüøåé çàäà÷å ñ

n′ = n − |X |, k ′ = k − |N(X )|
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Îöåíêà âðåìåíè ðàáîòû

(ν(F ) + k)-SAT äîïóñêàåò àëãîðèòì çà ck1
(n, 3)-MAX -SAT äîïóñêàåò àëãîðèòì çà cn2

c = log(c1)+log(c2)
log(c1)

Ïîëó÷èì âðåìÿ ðàáîòû T (k) ≤ ( c

√
c2)k

Ïîäñòàâèì c1 = 4, c2 = 1.220744, ïîëó÷èì:

c = 1.14388

T (k) ≤ 1.19050k

Ýòî ëó÷øå ïðåäûäóùåãî ðåçóëüòàòà 1.194k .

(n, 3)-MAX-SAT
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c = 1.14388
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Ýòî ëó÷øå ïðåäûäóùåãî ðåçóëüòàòà 1.194k .
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(ν(F ) + k)-SAT äîïóñêàåò àëãîðèòì çà ck1
(n, 3)-MAX -SAT äîïóñêàåò àëãîðèòì çà cn2

c = log(c1)+log(c2)
log(c1)

Ïîëó÷èì âðåìÿ ðàáîòû T (k) ≤ ( c

√
c2)k

Ïîäñòàâèì c1 = 4, c2 = 1.220744, ïîëó÷èì:

c = 1.14388

T (k) ≤ 1.19050k

Ýòî ëó÷øå ïðåäûäóùåãî ðåçóëüòàòà 1.194k .
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Ðåçóëüòàòû

Time Reference Year

O∗(1.732n) Raman, Ravikumar, Rao 1998

O∗(1.3248n) Bansal, Raman 1999

O∗(1.27203n) Kulikov 2005

O∗(1.2600n) Bliznets 2013

O∗(1.237n) Xu, Chen, Wang 2016

O∗(1.2207n) Belova, Bliznets, Kopeliovich ∗ 2017

O∗(1.3247k) Chen, Kanj 2002

O∗(1.2721k) Bliznets, Golovnev 2012

O∗(1.194k) Xu, Chen, Wang 2016

O∗(1.19050k) Belova, Bliznets ∗ 2017

(n, 3)-MAX-SAT



Ðåçóëüòàòû

Time Reference Year

O∗(1.732n) Raman, Ravikumar, Rao 1998

O∗(1.3248n) Bansal, Raman 1999

O∗(1.27203n) Kulikov 2005

O∗(1.2600n) Bliznets 2013

O∗(1.237n) Xu, Chen, Wang 2016

O∗(1.2207n) Belova, Bliznets, Kopeliovich ∗ 2017

O∗(1.194n) Li, Xu, Wang, Yang 2017

O∗(1.3247k) Chen, Kanj 2002

O∗(1.2721k) Bliznets, Golovnev 2012

O∗(1.194k) Xu, Chen, Wang 2016

O∗(1.19050k) Belova, Bliznets ∗ 2017

O∗(1.175k) Li, Xu, Wang, Yang 2017

(n, 3)-MAX-SAT



Ðåçóëüòàòû

Time Reference Year

O∗(1.732n) Raman, Ravikumar, Rao 1998

O∗(1.3248n) Bansal, Raman 1999

O∗(1.27203n) Kulikov 2005

O∗(1.2600n) Bliznets 2013

O∗(1.237n) Xu, Chen, Wang 2016

O∗(1.2207n) Belova, Bliznets, Kopeliovich ∗ 2017

O∗(1.194n) Li, Xu, Wang, Yang 2017

O∗(1.3247k) Chen, Kanj 2002

O∗(1.2721k) Bliznets, Golovnev 2012

O∗(1.194k) Xu, Chen, Wang 2016

O∗(1.19050k) Belova, Bliznets ∗ 2017

O∗(1.175k) Li, Xu, Wang, Yang 2017

O∗(1.1701k) Belova, Bliznets ∗ 2017
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Ðåçóëüòàòû

Time Reference Year

O∗(1.732n) Raman, Ravikumar, Rao 1998

O∗(1.3248n) Bansal, Raman 1999

O∗(1.27203n) Kulikov 2005

O∗(1.2600n) Bliznets 2013

O∗(1.237n) Xu, Chen, Wang 2016

O∗(1.2207n) Belova, Bliznets, Kopeliovich ∗ 2017

O∗(1.194n) Li, Xu, Wang, Yang 2017

O∗(1.1907n) Belova, Bliznets ∗ 2017

O∗(1.3247k) Chen, Kanj 2002

O∗(1.2721k) Bliznets, Golovnev 2012

O∗(1.194k) Xu, Chen, Wang 2016

O∗(1.19050k) Belova, Bliznets ∗ 2017

O∗(1.175k) Li, Xu, Wang, Yang 2017

O∗(1.1701k) Belova, Bliznets ∗ 2017

O∗(1.1677k) Belova, Bliznets ∗ 2017

(n, 3)-MAX-SAT


