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3a/iaum BCTYNUTEJIBHOTO CEMIUHAPA

Bo Bcex 3aJa49ax CHUTACTCA, IYTO apI/ICbMeTI/ILIeCKI/Ie u JJOTUYECKue ,Zl;eﬁCTBHH C OEJbIMH YHCJIAMH BBIIIOJIHAIOTCA 3a

o(1).

1.

Ectb neopuentupoBannbiit rpad G, 77158 KOTOPOTO CYMIECTBYET PACKPACKA €r0 BEPIIWH B 3 IBETA TaKasd, UTO
KOHIIBI JTI000T0 pedpa pacKpalleHbl B pa3Hble 1BeTa. IlocTpoiite anropurM, paboTaronmii 3a IOIHHOMAATHHOE
BpeMsi, KOTOpbIii packpaumsaer 1ot rpad 8 O(vVV) useros.

Ecrp xBagparnas marpuna A = (a;;) pasmepa n X m, coCrosAmas u3 HaTypaabHblx ducesa. Oupeaenum nep-
MaHeHT A:

perm(A4) = Z A10(1)A20(2) - - - Gno(n)>
gESy

e S, — MHOXKECTBO BCEX IIEPECTAHOBOK U3 1 djeMeHToB. Hampumep,

a b
perm (c d) = ad + bc.

ITocrpoiite no marpute A marpuiy B, nepmanenT Koropoii Oyer coslajars ¢ nepmanenrom A. Marpuna B
y D, Y.

JIOJIYKHA COCTOATH U3 HyJIeH M €IUHUIL, U €& PA3MEP W BPEMS MOCTPOEHUS JIOJKHBI ObITH TOJUHOMHUABHBI ITO

nu log(nilagx aij).

Ectes mepeso w3 n Bepmua. Heobxomumo peanu3oBarTh CTPYKTYPY AAHHBIX, KOTOpas OyIAeT TOIIepKUBATH
CJleIyIOIYe Ollepalluu:

® yIasuTh Pedpo Jepesa,

® CKa3aTb, €CTb JIX IIYThb MEXKAY ABYMA 3aJaHHBIMU BEPHIMHAMMH.

Bam HeoOxouMO npuayMaTh JBe PEATU3ANUHA ITON CTPYKTYPBI.

(a) IepBag peasusanusa nomkHa ObiTh offline (TO €CTb MOMXKHO CUMTATh, YTO BCE ONEPAIUH, KOTO-
pBIe HEOBXOMMMO BBINOJHATH, W3BECTHBI 3apanee). CymmapHOe BpeMst pabOTBI MOJZKHO COCTABJATH
*
O((n 4+ m)log"(n +m)).

(b) Bropas peanmsarus J01KHA OBITH online (OMepaum CTAHOBATCS W3BECTHBI TIO OJHOHN , PE3YIBTAT 3aITpOCca,
HEeOOXOMMO COOOHIUTH JI0 NOCTYIJIeHUd crejylomeii onepaiu). Bpems 3anpoca JO/KHO COCTABIATD
O(1), cymmapnoe Bpems Beex ymanenuit — O(nlogn).

Tpebyerca maiiTu Bee mpocThie amcaa ot 1 mo n 3a O(n).

Tpebyerca mHajiTy a1000# IHUKI B OPUEHTHPOBAHHOM rpade mam coodimTh 00 OTCYTCTBHH TAKOBBIX 33
O(V + E). TlonrocThI0 OGOCHYHTE CBOH AJTOPHTM.

(a) Hokaxkure, 4ro B j1060M ABYJI0IbHOM Ipade HalleTcsd 1apocoYeTaHre, KOTOPOe MOKPLIBAET BCE BEPIIH-
Hbl MAKCUMAaJIbHON CTEIeHU.

(b) Hdokaxkute, 9410 BCe pEOpa JIOGOro ABYI0ABHOrO Irpada MOXKHO MOKPLITH A IapocovYeTaHusdMu, rae A —
MAKCHMAJIBHAS CTENEHb BEPIIUHBI B rpade.

ITogackazka. MoxkeT OKa3aThCs IMOME3HON jieMMa XO/Ia, KOTopas (GOPMYIMPYETCs CAeMyIOmuM 00pa3oM:
€CJTM €CTh JABYAOABbHBIN rpad ¢ MaOKecTBamMu BepimH A n B, TO CymecTByeT NapocoIeTanne, MOKPhIBAIOIIEE
seprmabl U C A, Torma m Tobko Torma, xkorna mias aboro V C U semomasgerca N (V) = |V, tne N(V) —
KOJIMYIECTBO BEPIMUH U3 B, KOTOpbIe coeanHeHbl X0Tda Obl ¢ OMHON BepinmnHOoi u3 V.

HMTE KOJMIECTBO NEBIX IACEN C B IPOMEXKYTKE OT TaKNX, 9T TBYIOT IIEJIBI n
Ha, € KOJIMYECTBO 1Ie cen ¢ ome € OT @ 70 b TakuX, 4TO CyIecTByioT neabie > 0u k > 1,
Juist KOTopeix Bbioaneno ¢ = ¥, 3a O(loga + logb). Ilpu s1oM pemnenue 3a0a4u 4 CUUTACTCS H3BECTHBIM.

Paccmorpum OTCOPTUPOBAHHYIO [TOCJIEA0BATEIBHOCTD CTeleHel BepuinH Hekoroporo rpada G 6e3 meresb
U KpaTHbIX pébep ¢ n > 3 Bepmmnamu (obo3uaunM €€ di < dy < ... < dy). JloKaKuUTe, 9TO €cau st
JIOOBIX IBYX HECMEXKHBIX BEPITHH Ipada u U v CyMMa UX CTEeleHel He MeHee ueM n, 10 di > k s jboro
1<k<n/2

Crpannua 1 mn3 1



