Brick in the Wall, Part 2

Wnes: T'eopruit Kopueen
Pazpaborka: Muxani Ilepeeen

Hayunmcsa pemaTs 3a/1a4y Ipu yCJIOBUH, YTO [MOCTPOEHHAs CTEHA JIOJKHA ObITH ropu3onTasbhoil. Jlasee
HEOOXOIUMO 3AIYCTUTH [TOJIy9€HHOE PEIIeHne I UCXOTHOW MATPHUIIBI, & TAKXKe JJIsT TPAHCIIOHUPOBAHHON
MAaTPHUIBI, YTOOBI yI€CTh BEPTUKAJJIbHBIE CTEHBI, 1 BRIOPATH HAMIYYIIINI U3 JIBYX OTBETOB.

IIycTs MBI MOXKEM CTPOUTH TOJIBKO FOPU30HTAJBHBIE CTEHBI. BhIIe MM B KaXK10#1 CTPOKE MHOXKECTBO HAH-
OOJIBINIUX 110 BKJIIOYEHUIO OTPE3KOB, COCTOSIIUX TOJBKO M3 CBODOJHBIX KJIETOK. TakxKe CO3MajuM JJIs
CTapTOBON U (PUHUITHON KJIETOK OTPe3KH JyinHbl 1. Termepb mocTtpouM rpad, B KOTOPOM BepiinHamMu Oy-
JIyT BblIejeHHble oTpe3ku. COoeMHUM J[B€ BEPIIUHBI PEOPOM, €CJIU B OTPE3KaX, COOTBETCTBYIOMINX STUM
BepITMHAM, CYIIECTBYIOT JBE KJIETKHU, KOTOPbIE SB/ISIOTCS COCEIHUMU 10 CTOPOHE.

Temepp Hay4umMCsI ONPENETIATh, MOYXKHO JIU IIOCTPOUTH OJHY CTEHY TAKUM 00pa3oM, 4TOObI HE CYIIEeCTBO-
BaJIO HU OJIHOT'O IIyTH U3 CTApPTOBO# KJieTKHM B duHHINIHYIO. Tak Kak Ha TOM 3ITare Mbl HE CTPEMUMCH
MUHUMHU3UPOBATD JJINHY CTEHBI, OyJIeM CTPOUTH CTEHY, KOTOPas IOJTHOCTHIO IIEPEKPOET OJIUH U3 BbIICICH-
HBIX paHee OTPEe3KOB. B TepmuHax moctpoerHoro rpada 3To 03HAYAET, UYTO HEKOTOpas BepINUHA OyJeT
yJIaJjieHa, TaK KaK Telepb COOTBETCTBYIONIUI el OTPe30K OY/IeT 3amoiHeH 3ab/JI0OKUPOBAHHBIMU KJIETKAMU,
a 3HAYUT [EPEMEIIATHCs 110 HUM OyJIeT HEeJIb3s.

Mur1 cBen 3a7a4y K KJIACCHIECKOI 3aiaue: «MOXKHO JIU yIaJIUTh OJHY BEPIINHY B rpade TakuMm 06pasoM,
9TOOBI HE CYIECTBOBAJIO HHM OJIHOIO IIyTH W3 BEPIIMHBI § B BepHIMHY t». s perneHust 3Toil 3a1a4u
BBIJIEJINM KOMIIOHEHTHI BEPIIMHHON ABycBsi3HOCTH 1 rtocTpouM Block-Cut Tree. Temnephb jierko 3aMeTuTb,
9TO YIAJIUTh OJHY BEpPIIMHY TpebyeMbIM 00pasoM BO3MOXKHO TOT/Ia M TOJLKO TOI/a, KOIJa B JIepeBe Ha
IIyTH CTPOTO MEXKJIy CTapPTOBOi M (DUHUIITHON BEPIITUHON €CTh XOTs OBl OJHA TOYKA COUJICHEHUSI.

Bepuemcsa K ncxoanoil 3agate n moiMeM, KaK MUHAMUA3UPOBATD JIJIMHY ITOCTPOEHHO# cTenbl. [lepebepem
BCE TOYKHU COUJICHEHHSsI, JeXKaIllie Ha IyTH MEXKIy CTapTOBOM M (DPUHUIIHON BEpIINHAMU B JIepeBe, U JJIs
KazKJI0il U3 HUX PEIINM 3a/1a9y HEe3aBUCUMO.

PaccmoTpuM HEKOTOPYIO TOUKY COUJIEHEHUs U, & TaKKe JIBe MHIIUICHTHBLIE el KOMIIOHEHTHI BEPITUHHON
JIBYCBSI3HOCTHU €] ¥ C2, KOTOPbIE JIe2KaT Ha PACCMOTPEHHOM IIyTH B jiepeBe. PaccMoTpuM HEKOTOpoe pebpo
B rpade (u,w). Ckaxkem, 410 seg(u,w) — 5TO OTPE30K CTOJOIOB, B KOTOPBIX OTPE3KH CTPOK TaOJIUIIbI,
COOTBETCTBYIOIIIE BEPIIUHAM U U W, «COennHATcss». Uubimu cioBamu, seg(u,w) = [l,r], tae [I,r] —
OTPE30K CTOJIOIOB, MPUHAJIEIKAIMX 0DOMM OTPE3KaM, COOTBETCTBYIONMM BEPIIMHAM U U W.

OupejiesM 0TpesoK [l , e, | ciaeayrommm obpasom:

le, = min seg(v,u).l
(v,u)ecy

Te, = max seg(v,u).r
(v,u)€cr

AHajlornaHO onpeenuM oTpe3ok [le,, T'e,|, paccMoTpes pebpa, pUHaJIeXkKAaIe KOMIOHeHTe ¢y, Herpy/i-
HO 3aMETUTb, YTO B KadeCTBe OTBETA JIOCTATOYHO MOCTPOMTDH CTEHY, HOKDPBIBAIOILYIO OTPE30K CTOJIOIIOB
[leysTey ], MM CTEHY, TOKPBIBAIOILYIO OTPE30K CTOJOIOB [loy, Tc,|, TAK KaK B KaXKJIOM U3 9TUX CJIydaeB Oy-
JyT 3a0JIOKNPOBAHBI BCE KJIETKH, 110 KOTOPBIM MOYKHO M3 BEPIIMHBI U MEpefiTh B KOMIIOHEHTY ¢ WJIU B
KOMIIOHEHTY ¢o. OIHAKO, JJaHHbIE CIIOCOOLI HE BCEra SIBJISIOTCS ONTUMaIbHbIMU. IlosToMy naJjiee HeoOXo-
JIMO PacCMOTPETh CJIyvau, KOrja 06a OTpe3Ka He MEePEeKPBIBAIOTCS TIOJTHOCTHIO.

IIycrs L = max(le,,le,), a R = min(re,, 7¢,). Herpyano 3amernts, 9T0 JleBast rpannia mepekphiBAeMOro
OTpe3Ka JOJKHa ObITh He Ipasee L, a IpaBasi TpaHUIla IIEPEKPLIBAEMOrO OTpe3Ka — He jesee R. Ecin
9TO HE TaK, TO Beerya OyieT CyIecTBOBATh KJIETKA, Yepe3 KOTOPYIO MOXKHO HAIIPSIMYIO IIEPEHTH U3 €] B C2.
OsHako, 1epeKphITh 0Tpe30K [L, R| He Bcerja J0CTaTOYHO, TaK KAaK MOIYT CYIIECTBOBATh pebpa, MHIU-
JICHTHBIE BEPIIUHE U, UCIOJIB3Yst KOTOPBIE, MOYKHO «IIEPEIPBIIHYTh» 3a0JI0KHPOBAHHBIN OTPE30K KJIETOK 1
[EPEMECTUTHCS U3 €1 B Co.

IIycTb MOMUMO KOMIIOHEHT €] U Cg CYIIECTBYIOT KOMIIOHEHTHI di,ds, .. .,d), WHIUJICHTHBIC BEPIIUHE 0.
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Jst KazKJ10if U3 9TUX KOMIIOHEHT BBIYHCIINM OTPE30K [l4,,74,] AHAJIOIMYHO OTPE3KaM, PACCMOTPEHHBIM
panee. Temepb 3ameTum, 4TO JJIsi TOrO, YTOOBI OTPE30K [L, R] HEIB3si OBLIO «IIEPECKOYUTD», UCHOJIb3Ysl
KOMITOHEHTY d;, HEOOXOIMMO U JOCTATOIHO, 9TOOBI JIeBasi TPAHUIIA TIEPEKPBITOTO OTPe3Ka ObliTa He Ipasee,

qeM ldi, njmm IipaBad I'paHUIla HTEPEKPBITOI'O OTPE3Ka ObLIa HE JieBee Trd;-

Takum 06pa3oM, eciin MePeKPbIBAEMBIN OTPE30K 0O03HAYUTH KAK [lgns, Tans), MbI IIOJIydaeM CJIELy 0TI
HabOp OrpaHMYEHNI:

® luns < L;
® Tuns > R

o Jlst 06010 @ € [1, K] lgps < lg, un reps > 74, .

7

Ilepebepem Bce €rocoOBI BHIOPATH JIEBYIO TPAHUILY luns, W JJIS KaXKJIOTO BapUAHTA HallleM MUHUMAJIb-
HYIO TPAHUILY Tgns, TAKYIO UTO OTPE3OK [lans, Fans| OYAET YAOBIETBOPSTH BCeM orpaHmdeHusiM. Ijst 9Toro
OyaeM 1epedupars lgns OT Hadaja OTPE3Ka, COOTBETCTBYIOIIErO BepiiuHe v 10 L U 1momjiepKuBaTh Mu-
HUMAJIbHO BO3MOXKHYIO IIPABYIO TPAHUILY Tgpns. LIPU JBUYKEHUH JIEBOW IDAHUITLI HAIIPABO JIJIsT HEKOTOPBIX
d; yciosue lgps < lg, IepecTaeT BBINOJHATHCH, TOITOMY JJId 3THX d; HEOOXOAMMBIM CTAHOBHUTCS yCJIOBHE
Tans = Td;, ITO HE YMEHbIIaeT MUHUMAJILHO BO3MOXKHYIO IIPaByIo I'PaHUIly oTBeTa. Takum obpasoM moj-
JEepKUBATh IIPABYIO I'PAHUILY Tgns HPU YBEIUYCHUHN 7Tqpns MOXKHO IIPU ITIOMOIINY METOJAA JIBYX YyKa3aTeJeH,
IIpe/IBAPUTEILHO OTCOPTHPOBAB OTPE3KN [lg,, T, ].

CyMMapHO HAXOXKJIEHHEe OTBeTa IS BCEX TOYeK coujieHeHus v paboraer 3a O(nmlogm), Tak Kak or-
PEe3KM, COOTBETCTBYIOIIME BEpINUHAM, HE IepeceKaiorcs. Takum oOpa3oM, Bce pelieHne paboTaeT 3a
O(nmlogm + nmlogn), To ecrb 3a O(nmlognm).

YacTb pelenns, B KOTOPOIl BBHIIOIHSIETCSI CODTHPOBKA OTPE3KOB [l4, , T, ]|, MOXKHO PeasIn30BaTh aKKyPaTHee,
nostyans Bpemsi paborbt O(nm). Bupouem, /st periernst 3a/ia4u 570 He TpebOBaJIOCh.
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