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Êëèêà 1

Êëèêà ýòî ïîëíûé ïîäãðàô.



Ñëîæíîñòü çàäà÷è 2

Çàäà÷à ïîèñêà ìàêñèìàëüíîé êëèêè îòíîñèòñÿ ê êëàññó
NP-ïîëíûõ çàäà÷.
Ïðèìåðû NP-ïîëíûõ çàäà÷:

1 Êðàò÷àéøåå ðåøåíèå ïÿòíàøåê ðàçìåðà N íà N

2 Çàäà÷à êîììèâîÿæ¼ðà

3 Çàäà÷à î íåçàâèñèìîì ìíîæåñòâå



Àêòóàëüíîñòü 3

1 Ïîèñê ïîòåíöèàëüíûõ ðåãóëÿòîðíûõ ñòðóêòóð
ðèáîíóêëåèíîâûõ êèñëîò

2 Ïîèñê ìàêñèìàëüíîé îáùåé ïîäñòðóêòóðû
õèìè÷åñêîãî ñîåäèíåíèÿ

3 Àíàëèç êîììóíèêàöèîííûõ ñåòåé



Ñóùåñòâóþùèå òî÷íûå àëãîðèòìû 4

1973 � Bron and Kerbosch

1977 � Tarjan and Trojanowski

1990 � Carraghan and Pardalos

2001 � Robson

2002 � Cliquer (Ostergard)



Ñóùåñòâóþùèå ýâðèñòè÷åñêèå àëãîðèòìû 5

2010 � MaxCLQ (Li and Quan)

2010 � MCS (Tomita et al.)

2011 � BBMCI (Segundo et al.)

2013 � IncMaxCLQ (Li et al.)

2015 � BBMCX (Segundo et al.)

2015 � RPC (Nikolaev et al.)

2016 � BBMCSP (Segundo et al.)



TrustCLQ 6

Åñëè îæèäàëîñü, ÷òî âåðøèíà ñôîðìèðóåò êëèêó ðàçìåðà
k, à îíà ýòîãî íå ñìîãëà, òî äîâåðèå óìåíüøàåòñÿ ïî
ñëåäóþùåé ôîðìóëå: trust(v) = trust(v)− k

deg(v)+1
, ãäå

deg(v) � ñòåïåíü âåðøèíû v.
Êîãäà ïîêàçàòåëü âåðøèíû äîñòèãàåò îòðèöàòåëüíîãî
çíà÷åíèÿ, òî îíà óäàëÿåòñÿ èç ãðàôà.



TrustCLQ 7

Åñëè êëèêà ðàçìåðà k íå áûëà íàéäåíà, òî ω(G) ≥ k íå
ñóùåñòâóåò.



TrustCLQ 8

Ïðè ïîèñêå êëèêè ðàçìåðà k âñå âåðøèíû ñ deg(v) + 1 < k
óäàëÿþòñÿ èç ãðàôà.



TrustCLQ 9

Ðàñïðåäåëåíèå ñòåïåíåé âåðøèí ïåðåä çàïóñêîì
8578 âåðøèí è 405450 ðåáåð



TrustCLQ 10

Ðàñïðåäåëåíèå ñòåïåíåé âåðøèí ïîñëå íàõîæäåíèÿ êëèêè
ðàçìåðà 5



TrustCLQ 11

Ðàñïðåäåëåíèå ñòåïåíåé âåðøèí ïîñëå íàõîæäåíèÿ êëèêè
ðàçìåðà 20



TrustCLQ 12

Ðàñïðåäåëåíèå ñòåïåíåé âåðøèí ïîñëå íàõîæäåíèÿ êëèêè
ðàçìåðà 25



TrustCLQ 13

Ðàñïðåäåëåíèå ñòåïåíåé âåðøèí ïîñëå íàõîæäåíèÿ êëèêè
ðàçìåðà 29



TrustCLQ 14

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 15

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 16

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 17

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 18

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 19

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 20

Ïðîâåðêà ñóùåñòâîâàíèÿ áîëüøèõ êëèê



TrustCLQ 21

Ñðàâíåíèå êîíôèãóðàöèé ãðàôîâ
2144 âåðøèíû áûëî óäàëåíî ïåðåä íàõîæäåíèåì
îêîí÷àòåëüíîãî îòâåòà



DIMACS 22

The Center for Discrete Mathematics and Theoretical
Computer Science (DIMACS) - öåíòð äèñêðåòíîé
ìàòåìàòèêè è òåîðåòè÷åñêîé èíôîðìàòèêè,
ñîòðóäíè÷åñòâî óíèâåðñèòåòà Ðóòãåðñà, Ïðèíñòîíñêîãî
óíèâåðñèòåòà è íåñêîëüêèõ èññëåäîâàòåëüñêèõ êîìïàíèé
(AT&T, Bell Labs, Applied Communication Sciences, NEC)



DIMACS 23

Òàáëèöà: Ðåçóëüòàòû òåñòèðîâàíèÿ íà ãðàôàõ DIMACS

# âåðøèí # ðåáåð Èçâåñòíîå ω(G) Íàéäåííîå ω(G) Âðåìÿ, ñ

125 6963 34 32 1

250 27984 44 39 5

500 112332 57 48 95

1000 450079 68 55 886

2000 1799532 80 62 7363

2000 999836 16 15 777

378 70551 126 124 75

1035 533115 345 338 6253



Facebook 24

Òàáëèöà: Ðåçóëüòàòû çàïóñêîâ íà ãðàôàõ Facebook

# âåðøèí # ðåáåð Èçâåñòíîå ω(G) Íàéäåííîå ω(G) Âðåìÿ, ñ

6386 217662 9 40 7

2235 90954 10 21 6

18488 973918 13 57 70

11509 486967 12 35 31

19700 637528 12 38 54

12803 679817 11 54 41

22900 852419 15 42 84

10004 362894 10 42 15

2252 84387 9 23 4

3898 137567 9 23 7



Ñðàâíåíèå ñ MCS 25

Òàáëèöà: Ñðàâíåíèå ïî òî÷íîñòè ñ MCS

# âåðøèí # ðåáåð Èçâåñòíîå ω(G) TrustCLQ MCS
378 70551 126 125 126

1035 533115 345 340 344

200 9876 12 12 12

200 13089 17 17 17

400 59786 29 24 24

400 59765 33 33 26

800 208166 24 19 20

800 207643 26 26 26

200 17910 44 37 44

200 17910 55 49 55

400 71820 65 48 64

400 71820 75 57 75



Ñðàâíåíèå ñ MCS 26

Òàáëèöà: Ñðàâíåíèå ïî âðåìåíè ñ MCS

# âåðøèí # ðåáåð Èçâåñòíîå ω(G) TrustCLQ MCS
378 70551 126 224 4

1035 533115 345 27640 130

200 9876 12 1 12

200 13089 17 3 9

400 59786 29 94 212

400 59765 33 109 135

800 208166 24 940 5886

800 207643 26 688 3009

200 17910 44 12 3

200 17910 55 7 2

400 71820 65 166 25

400 71820 75 204 8



ÑÏÀÑÈÁÎ ÇÀ ÂÍÈÌÀÍÈÅ!




