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Âîïðîñû ê ýêçàìåíó

1. Ñòðóêòóðû äàííûõ (Ñ.Ê.)

(a) RMQ-Offline àëãîðèòì çà O((n + m)∗)

(b) 2D-Tree [O(n log n), O(log2 n)] [3] (5.3 Range Trees, pages 105-109)

(c) Êâàäðî-äåðåâî, ÊÄ-Äåðåâî [O(n), O(
√

n)] [3] (5.2 KD-Trees, pages 99-105)

(d) Ìèíèìóì íà ïóòè äåðåâà Online

(e) Ìèíèìóì íà ïóòè äåðåâà O�ine

(f) Ñóììà íà ïóòè äåðåâà (O�ine and Online) [2](.../tree_painting)

2. Ñòðîêè (Ñ.Ê.) [http://en.wikipedia.org/wiki/Category:Algorithms_on_strings]

(a) Hash (ïîëèíîìèàëüíûé hash, hash table, çàäà÷è íà) [2]

(b) Ñóôôèêñíûå äåðåâüÿ (õðàíåíèå, ðåøåíèå çàäà÷, build in O(N2))

(c) Àëãîðèòì Óêêîíåíà [4][2]

(d) Ñóôôèêñíûé ìàññèâ çà O(N log N), LCP çà O(N) [6] [2](emax: áåç LCP çà O(N))

(e) Ïîèñê ïîäñòðîêè çà O(|S|+ log N)

(f) Z-ôóíêöèÿ, KMP-ôóíêöèÿ [4][2]

(g) Àëãîðèòì Àõî-Êîðàñèêà [2]

(h) Ïðåîáðàçîâàíèå Áàððîóçà-Âèëåðà. Ïðÿìîå è îáðàòíîå. [1]

3. Ïîòîêè è ðàçðåçû (Ñ.Ê.) [http://en.wikipedia.org/wiki/Category:Graph_algorithms]

(a) Ïîòîêè. Òåîðåìà Ôîðäà-Ôàëêåðñîíà, äåêîìïîçèöèÿ. [1]

(b) Àëãîðèòìû: Åäìîíäñ-Êàðï è Ìàñøòàáèðîâàíèå [2][1]

(c) Àëãîðèòìû Äèíèöà, Õîïêðîôò-Êàðï [2][1]

(d) Àëãîðèòìû: Äèíèöà ñ ìàñøòàáèðîâàíèåì, Ìàëõîòðû-Êóìàðà-Ìàõåøâàðè

(e) Çàäà÷è íà ïîòîêè (min cover, k pathes, matching, cut)

(f) Ãëîáàëüíûé ðàçðåç, íàèâíîå ðåøåíèå. Àëãîðèòì Øòîð-Âàãíåðà. [2]

(g) Àëãîðèòì Êàðãåðà-Øòåéíà (âåðîÿòíîñòíûé)

(h) MinCost �ow. [2]

(i) Ôóíêöèÿ ïîòåíöèàëîâ, Äåéêñòðà äëÿ mincost �ow, Àëãîðèòì Äæîíñîíà. [2]

(j) Çàäà÷è íà mincost ïîòîêè (Mincost mathcing, [L, R]-�ow) [2]

4. Ïàðîñî÷åòàíèÿ (C.Ê.) [http://en.wikipedia.org/wiki/Category:Matching]

(a) Lm î äîïîëíÿþùåì ïóòè, Th Êåíèãà-Ýãåðâàðè, max independent set, min cover.

(b) Ìàòðîèäû. Ïðèìåðû. Àëãðèòìû Ðàäî-Ýäìîíäñà, Êóíà, Êðàñêàëà [5]

(c) Ïîêðûòèå öåïÿìè. Ìàêñèìàëüíàÿ àíòèöåïü. Òåîðåìà Äèëâîðòà. [11] [2]

(d) Ëåììà Õîëëà. Òåîðåìà Ïåòåðñîíà. Ðåáåðíàÿ ïîêðàñêà äâóäîëüíîãî ãðàôà.

(e) Òåîðåìà Òàòòà-Áåðäæà, ñëåäñòâèå ïðî 3-regular ãðàô áåç ìîñòîâ

(f) Àëãîðèòì Ýäìîíäñà ïîñòðîåíèÿ ïàðîñî÷åòàíèÿ â ïðîèçâîëüíîì ãðàôå. [2]

5. Ïðî ãðàôû (C.Ê.) [http://en.wikipedia.org/wiki/Category:Graph_algorithms]

(a) Ñâÿçíîñòü, 2-ñâÿçíîñòü, ñèëüíàÿ ñâÿçíîñòü, òåîðåìû. [5]

(b) Àëãðîèòìû: topsort, ïîèñê ìîñòîâ, òî÷åê ñî÷ëåíåíèÿ, êîìïîíåíò äâóñâÿçíîñòè. [5]
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(c) Êðèòåðèé ýéëåðîâîñòè ãðàôà. Ýéëåðîâû öèêëû. Äâîéñòâåííûé ãðàô. [5]

(d) Òåîðåìû Äèðàêà, Îðå, àëãîðèòì ïîñòðîåíèÿ çà O(N3) [5]

(e) Òåîðåìû Õâàòàëà è Ãóéÿ-Óðè [5]

(f) Òóðíèðû. Hamilton's path in O(N2). Ïåðåáîð ïðè ïîèñêå ãàìèëüòîíîâà ïóòè.

(g) Àëãîðèòì ïîñòðîåíèÿ ãàìèëüòîíîâà öèêëà çà O(N2). [5] (òîëüêî O(N3))

(h) Ïëàíàðíîñòü. Òåîðåìà Ýéëåðà, íåðàâåíñòâà. Th. Êóðàòîâñêîãî è äðóãèå. [8]

(i) Àëãðîðèòì Äåìóêðîíà ïîñòðîåíèÿ êîìáèíàòîðíîé óêëàäêè çà O(n2). [7]

6. Îò Èâàíà Êàçìåíêî

(a) Ïðîâåðêà ÷èñåë íà ïðîñòîòó. Ðåøåòî Ýðàòîñôåíà. Òåñò Ôåðìà, ÷èñëà Êàðìàéêëà. Òåñò
Ìèëëåðà-Ðàáèíà. [1]

(b) Âåðîÿòíîñòíîå è ïðèáëèæ¼ííîå ðåøåíèå çàäà÷. Ìåòîäû Las Vegas è ìåòîäû Monte Carlo.

(c) Ãåíåòè÷åñêèé àëãîðèòì, ïîèñê pattern-îâ.

(d) Ñëó÷àéíîå áëóæäàíèå è àëãîðèòì ëîêàëüíîãî ñïóñêà (hill climbing). Ìåòîä îòæèãà è
Threshold Accepting.

(e) Çàäà÷à êîììèâîÿæ¼ðà. Ðåøåíèå îñòîâíûì äåðåâîì. Òåîðåìà î íåäîñòèæèìîñòè õîðîøåãî
ïðèáëèæåíèÿ. [9]

7. Ïðî ãðàôû (À.Ë.)

(a) Ãðàôû � îïðåäåëåíèå, ñâîéñòâà, ñïîñîáû õðàíåíèÿ. bfs and dfs. Ìîäèôèêàöèè àëãîðèòìîâ
îáõîäà. Ïîèñê êîìïîíåíò ñâÿçíîñòè. [2]

(b) bfs çà O(LV +E). Ðåàëèçàöèÿ àëãîðèòìà Ôîðäà-Áåëëìàíà, ðàáîòàþùàÿ â ñðåäíåì çà O(E).
[2](àëãîðèòì Ëåâèòà)

(c) Ïîëíûé àíàëèç àöèêëè÷åñêèõ èãð ñ íåáîëüøèì ÷èñëîì ïîçèöèé. Ñîêðàù¼ííîå âû÷èñëåíèå
áóëåâûõ âûðàæåíèé. Àëüôà-áåòà îòñå÷åíèå äëÿ áîëüøèõ èãð.

(d) Ðåòðîàíàëèç. Ðåàëèçàöèÿ ñ ïîìîùüþ èòåðàöèé è ñ ïîìîùüþ ïîèñêà â øèðèíó. [2]

(e) Ìåòîä meet-in-the-middle è ïðèìåð åãî èñïîëüçîâàíèÿ äëÿ ðåøåíèÿ çàäà÷è î ðþêçàêå.

8. Ñòðóêòóðû äàííûõ (À.Ë.)

(a) Äåðåâî îòðåçêîâ è åãî ïðèìåíåíèå. Ìîäèôèêàöèÿ íà îòðåçêå. [2]

(b) Ðåøåíèå çàäà÷è LCA ñ ïîìîùüþ äâîè÷íîãî ïîäú¼ìà. LCA-Offline àëãîðèòì. [2]

(c) Ðåøåíèå çàäà÷ LCA è RMQ çà (n, 1). [2]

(d) Äåêàðòîâû äåðåâüÿ è èõ ïðèìåíåíèå. Äåêàðòîâî äåðåâî ïî íåÿâíîìó êëþ÷ó. [2]
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