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TpeHnpoBoYHbIl KoHTecT MY 2018-2019 — Pas6op

ABTOp vbobrov, 5 AHelt Hasan, W,
KaK FoBOPHTCA, Ny4LIe MO3HO, YeM HHKOMA. Hike NYGNUKYETCH Pasbop TPEHHPOBOHOTD COPEBHOBaHIR, MPOLIEALIERO PaHee.

Pa3s0op NPEACTABNEH B BUAE OMMCAHKA UACH PELICHWA 3224, KOR NPEANATAETCA HANNCATL CAMOCTORTENIBHO. PEKOMEHRYEMBt A3bIK ANA
PelLIeHIR NPEANOXEHHIX 33834 — C++

A. Kats 1 c6opbl

[InR petlienA AaHHO/ 32021 J0CTATONHO BHIBECTI KOMOUHATOPHYIO (DOPMYNY, NIOSEONAHOLLYHD BLIMUCTNTE KOMYECTEO PASMHEX
HaBopos ofexas. Y KT (C y4ETOM HaneToft B0 BeN N0E3aKkN ONeXab!) €CTs 1+ 1 dyTo0noKk M m + 1 xuHcos. Toraa,
COOTBETCTEMM C MPEUTION YMHOXEHIR, Y He ecTh (1 + 1) * (m + 1) HaGopos oexas. [lanbLue 0CTaETCA TONKO POBEPHTS NpH
"NIOMOLLIM YCROBHOTO ONEpaTopa, NPEEOCKORT M YCNO AHER CO0POB K AaHHYI0 BENMIHY U BEISECTH COOTEETCTBYH LA OTBET.

B. MononHexue rapaepoba

B 370 3aa4e Y y4aCTHIKOS NPOBEPANCS HaBLIKM PACOTS CO CTPYKTYPaNM AaHHLIX. B C8A3M C TEM, HTO OTPaHUYEHIR Ha BXOTHBIE
3HaEHNA GbiM JOCTATONHO "10GPBIMH', NOAXORUNA NPAKTHYECKH NI0GaR CTPYKTYPa AaHHBIX.

Peweme 1. Cambil NPOCTLIM B3DHAHTOM G6IfI0 UCTIONE30BATb CTPYKTYPY AAHHBIX "MHOKECTBO" (SI0-'Set B C-++): @ UNMEHHO, 3a8eCTH
(M3H24ANBHO NYCTOR) MHOKECTBO HOMEPOB CYTGONOK H 3aTeM WATH N0 HOMEpaM (yTOONOK CNIeBa HANPaBO W OCYWIECTBNATS NPOBEPKY Ha
7O, HAXOAUTCA MM TEKYILMIt HOMEP YTEONKH BO MHOXECTSe. ECTM 1 — BLIBOAWTS "0, WHale BIBORUT 1" M A0GABAATS hyTOONKY 8
MHOKeECTBO.

Peweme 2. BTODLIM BAPHAHTOM GLINO HCTONL30BaHHE YHCNIOBOFO MACCHEA. OGLIAR AEA COCTONT B TOM, 4TO H3HA4ANLHO MACCHS MYCT, @
3aTeM 8 Hero NOGABNAHOTCA HOMEPA YKe PACCMOTPEHHAIX (YTGONOK (KaK 1 B NIEPBOM PelLIeHNM, DY TGONKH PACCMATPHBIOTCA Cresa
Hanpaso). /1A NPOBEPKW, BCTPEYaNach M QyTOONKa C HOMEPOM. PaBHbIM TEKYLLIEMY, HEOGXORMMO NPOWTH NO 3aNOMHEHHOM YacTH
MaCCHBa (ANR i-it paccMaTpHBaEMONt (DYTEONKN HEOGXOMUMO PACCMOTPETS Nepsbie 4 — 1 3NEMEHTOB) H ONPEAenVTs, HAXOAWTCA M Tam
XOTA Gl 0Ha (YTOONKA C HYXHEIM HOMEPOM (HaNPHMED, MPH NoMOWLM dnara: hitps://ru wikipedia orgwiki/
nar_(KoMNbI0TepHas_TexHiKa) ). BMECTO OBLIYHOTO MACCHBA Tak e MOXHO 6o UCMIONs308aT AMHAMAYECKIT! MacCHB (4 sid- vector
8C+)

Peuwenue 3. HanGoNEe HEODLIMHBIM BaDHAHTOM PELUEHHS GbINO UCTIONE30BAHHE CTPYKTYPhI AZHHBIX, NO3BONAIOLLEN ONTMMANBHO N0
NZMATH XPaHATS HACOP GTOBLIX SHaJEHHIL: HaNDHMED, T2KOW CTPYKTYPO ABNAETCA Sd-Veclor< bool > B C++. CyTh WieH COCTOMT & ToM,
4TOBbI 3AMONHUTL M3HAYANBHO BCE AMEMEHTHI HYNAMM, @ 3aTeM CTABMTb eAMHHLY N0 MHAEKCY, COOTBETCTEYIOLLYIO HOMEDY TeKyLuei
hyTONKU. [INA MPOBEPKY TOTO, BCTPE4aNnach N (yTOOMKa paree, AOCTATONHO NPEABAPUTENEHO NPOBEPUTS, HAXOAUTCA MU B STOM Auelike
0 Unk 1. ONTUMANBHOCTb NO NAMATH B AZHHOM CNy4ae NOAPA3YMEBAET, UTO ANA XPAHEHIA OHOTO GUTOBOTO 3HAYEHNA PACKOAYETCA 1 GUT
NZMATH B DOTHEONONOXHOCTS 1 GAIITY NAMATH (4TO GHINO O, HANPHMED, MPH UCTIONE30BaHAI & C++ ODBISHOT MACCHEA THNa bool)
GMaronaps 3Ty, Takoe PeLLEHIe HCTOMb3YET MMLLb OKoMo 120 MB NAaMATH Aake NPU OrpaHMIeHiH Ha Homepa dyToonok 1 < a; < 10°
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'B [1aHHO/! 3a/324€ UCTIONb30BANMCE WAEH COPTHPOBKI 1 KATHOTO ANFOPHTMA. OBILIaA MBICTb TaKOBA: PACTIONOXHM BCE TeTpany (13 BCeX
MarasHo) 8 NOPAAIKE POCTa LiEH, 3 3aTeM ByAeM MOKYNATs UX 110 04EPEM, HAUHHAR C CaMO/t AELIEBOM (T0KA HE 3AKOHIATCA AeHbIM).

Pelwenvie 1. BOCTONS30BaTCA Mokl ANFOPHTMOM COPTHPOBKH, paGoTaioL 3a O(n * log()) (HaNDHMEP, COPTHPOBKOT CRMAHHEN),
ANA HAGOPa MarasuHoB. TPK 3TOM COPTUPOBKA AOTKHA ObiTb PEANH30BAHA TaKNHM ODPA3OM, YTODbI CPABHEHHE MATa3UHOB NPOUCXOMUIO
Ha OCHOBaHUM LSHbI B MAra3UHE @;, HO TP 3TOM NP COPTHPOBKE COXPAHANACH MH(OPMALWA O KonMuecTse b; TeTpaneit B 3ToM
WarasuHe, Te. CopTUDOBaNCS Napl (a, by ). B YACTHOCTH, & C-++ MOXHO G510 BOCTONE30BATECR CTPYKTYPO/ AaHHbX
Stal:vector<std:pair<int, int>> U IPAMEHWT K Heit SIc:'Sort. [lanee OCTAETCA TONSKO WATH 110 MATa3HHaM & NOPAAKE POCTa UEH B HIX
TI0KYNATh MAKCHMATTSHO BOSMOKHOE KOMHYECTEO TETPaAei, OGHOBNAA KONMIECTE KYMEHHSIX TETPAASH U OCTABLMXCA MOHET

Pelwenue 2. BTOPOii BaPUAHT PELUEHIA COCTOMT B CTIONb3OBAHNMN MAEN COPTUPOBKI NOACYETOM. 3aBEAEM MACCHB LIENbix YMcen pasmepa
10° — o suelike Ha KaXbiii BOSMOKHbI BAPUAHT LieHbl ORHOI TETPAAH, 3AMONHM €r0 HYNAMM, @ 3aTeM NMPOCTO GYAEM YBENuHBaTD
3HAMEHHE COOTBETCTEYHOLIEH A4Sk NPH PACCHOTPEHIH 110 OHEPEAN BCEX IAra3MHOB. 3Has KONMMECTEO TETpaaEi ka0 BOSMOKHO
CTOMMOCTH, IPOCTO MIPOFIZEM MO HALLIEMY MACCHEY & MOPAAKE POCTA CTOMMOCTH, NIOKYTIAA MAKCHMATISHO BOSHOKHOE KOMMYECTEO TeTpaneii
Ha KaXa0M Ware.

Tak e CTOUT OTMETHTB, YTO ANA PELLIEHIA 33Aa4M B PAIE MECT HEOBXOAMMO BbINO MCMONL30BATL LENOYHCNEHHBIE NEPEMEHHBIE,
nopaepxuBatowme padory ¢ wucnamn ao 10'® (anpumep, long long int 8 C++).

D. TbikBeHHas marus
K 3Toif 337a4e ecTb 482 NPUHLMMMANLHO PAsHBIX NOXOAA.

Peweme 1. 3aMETHM. 4TO ECTIM U3 THiKBb! HEKOTOPOTO PASMEa MOXHO MONYHHT ThiKBY PASMEPa 1T MYTEM NPUMEHEHN SAKTMHAHUR, TO
MOXHO COCTaBMTS TaK e 1 HaGop 3aKNUHaHITA (N03BONAIOLLMH AOGHTECA TOTO Ke CAMOTO), 8 KOTOPOM BCE 3aKNHHAHHR "YBENM4TS 8 K
3" HaXOMATCA NIEPe 3AKTMHHHAMI "YBENUHTS Ha P’ (Te. CHaYana NPUMEHRIOTCA TONBKO SAKMHAHWA OHOT BUAA, @ NIOTOM TOMeKO
8T0pOrD). [10KA3ATENLCTBO 3TOTO (HaKTa TaKoe: PACCMOTPHM HEKOTOPYIO LIENONKY 3AKIMHAHUH, CONEPKALLLYIO XOTA Gbl OIHO 3aKNMHAHHE
YBENMIEHN Ha P. OKa3bIBAETCH, 4TO 3Ta UENO0NKa SKBUBANEHTHA ADYFOM LSMOUKE, U3 KOTOPOH Y/IANEHO 3TO 3aKNMHAHHE, HO A00ABNIEHO
IpHMEHEHME B KOHLE K* SAKNUHAHT YBENMYEHUA Ha P, Te § — KOMMECTEO IaKTUHAHI YBENMueHUs 8 k pas, HaXOQUBLLUXCA nocne
VAANEHHOTO 3AKMHAHHA. 113 STOFO 04EBMIHLIM OGPA3OM BLITEKAET KOHCTPYKTUBHSI ANTOPHTM MONYHEHHA LENOHKIN OMUCAHHOTO Bbile
suaa

Nlanee, Oka3LIBAETCA, 4TO BOIMOKHO GbICTPO (33 O(1)) NPOBEPUTE, MOXHO 11K 13 ThIKBEI OHOTO 331aHHOTO Pa3MePa NONYYHTb ThIKBY
APYTOrO (He MeHbLLET) 3A0aHHOM Paskiepa, NONb3YACh ML SAKTMHAHHEN YBENMIEHHA Ha P! AOCTATO4HO CPABHHTS OCTATKM OT AeneHis
DasMepos Ha P (OHW PAEHbI TOTA W TONBKO TOTAR, KOTAA NIEPEXO] BOSMOKEH).

Tlon3yAcs 3THMM A8YMA (DaKTaNM, NPUXOAI K DELLIEHMIO: Gyen GpaTb KaK1yio ThiKey N0 O4Epel 1 ysenuumeaTs e¢ & k pas 40 Tex nop,
N10Ka £ pashep He OKEKETCA GOMbLLIM . TIEPe KaKabIM YEEMHEHIIEM TaK e GYei NDOBEATS, MOKHO M 3 ThiKEk TEKYLIETD
pasiepa NoNyHTL THIKBY PA3MEDa TR, MOMb3YACh TOMbKO SaKNHHAHHAMM yBennseHia Ha k. AcuunTorika pewens — O(n + log(m))

Peuwenue 2. BOCNONL3yEMCA WAEAMN AMHAMUHECKOTO NPOrPaMMUPOBaHHA. MycTb dpli] paBHO 1, EC U3 ThIKBbI PA3Mepa i MOKHO
ONY4HT ThIKBY PasMEpa m. W PagHo O B POTMEHOM cnyuae. Tora uheem Gasy AuHamiki enda dp[m| dplk] = 0,Vk > m.
@opHyna nepexona MoxeT Gy sanvcara kax dpli] — maz(dpli + pl, dpli + k|)

JATOrO, OCTATO4HO NPEBAPHTENLHO BBINCIHTD 3HA4EHUS AMHAMMKM [NA BCEX BO3MOXHBIX i 1 3aTem 3a O(1) BBIBOAMTL OTBET ANR
K217t ThikebI. OOWas acumnoTuka — O(m + n)

* B P
1 Radewoos 189
2 Errichto 188
3 mg_58 163
4 PikMike 160
5 Vovuh 157
6 Petr 156
7 300iq 154
8 ‘majk 148
8 Um_nik 148
10 Swistakk 144
10 Ashishgup 144
[

— W3bpannbie rpynnst

No Ha3sBaHue
1 Genopyc

2 3ybpesox 2015
3 Butebek

4 C6opbi 2015

— HaifT nonbsosatens

Xonan:

[ Haimm

— Mpsmoit aup

Pikiike — Educational Codeforces Round 66
Toelimunrossih ans Dv. 21 %

ouuan — Codeforces Round =564
asifanwar — is there any penalty for the
rong submssion, T submit my_code after

the end of contest?? 4,

togpevidayiti %\iou chn't.minus ittttttttt gy

RomokoDT 4 Help needed with s probien
@

nitesh_gupta — Invitation to HackerEarth
Hourstorm 212" ¢





image3.png
|1/ @(o[pil 1|32

c

E. BaHs 1 napannenbHble MApbI

[laHHan 337242 AENAETCA 06OGLUEHHEM 327241 C, OHAKO 0BNAAAET MMEHEHHLIMM OTPAHUIEHNAMN. B CMIEACTBUE 3TOTO, B Helt
HenpHMEHMMa WIER COPTUPOBKN NOACYETOM B PACCMOTPEHHOM BUAE (TK YBENMYEHO BEPXHEE OTPaHUYEHHE a;; TEM He MeHee, 68
CTONL30BaHIE BOIMOKHO MPH HCTONL30BAHN AHANOT SICMap C++ BMECTO MACCHEA, 4TO OJHAKO He PACCMATPHSAETCA Aanee),
0BL{aR CTOMMOCTb BCEX TeTpaeit BO BCEX MarasuHax MoxeT AocTurars 4 x 1018 (4o no-npexemy yknaasisaetcs s long long int).

PeweHme 1. BOCNONb3YEMCA WAEAMH NPECHKCHBIX CyMM 1 GHHPHOTO NOMCKa. OTCOPTHPYEM MaraaiHsl 1o POCTY CTOMMOCTH TeTpany,
3aTeM NOCH#TAEM NPECHUKCHBIE CYMMbI (3 UMEHHO, CYMMADHYIO CTOMMOCTS BCeX TETPaaeit B Marasuke of Nepeoro 10 TeKyuiero
BKNIOYATENLHO, A TaK Ke CYMMApHOE KOMMYECTBO TETPaaet B MarasHe O NepBOro 0 TeKyLEro) ANA BCeX MarasnHos. [lanee Gy1em Ans
KaXAOrO KOMMYECTBa MOHET NIpH NOMOLLt GUHAPHOTO NOMCKa (HANPHMEP, 51 UPPEr_bound B C+++) HAXOQWTL MAKCHMATBHYIO H3
IPECOHKCHBIX CYMM (CYMMAPHLIX CTOUMOCTEH), He IPESOCXOAALUYIO MMEIOLLETOCA KONMIECTa MOHeT. TOrAa OTBETOM ANA Tekylero
KONM4ECTEa MOHET GY/IET CyMMa COOTBETCTaYIolei NPEHKCHOM CyMMBI (4CTa TETPafel) W KONMYECTs TeTpae, KOTOPOE Mel MOXeM
NPHOGPECTH B CMenyioLIEM NOCE KPaFiHero B NPEMKCHON CyMMe Marauka (Ci O CylecTayer).

Acuunroruka pewenna: O((n + m) * log(n)).

PeweHue 2. BOCTONb3yeMCA Wieeit AByX yKasaTeneli: K GyAeT ABUFaTLCA MO KOMMYECTEAM MOHET, a BTOPOi — N0 MarasuHam
OTCOPTUPYEM MarasWHl M0 POCTY CTOMMOCTH TETpazy, OTCOPTUDYEM KONUHECTSA MOHET B NOPAIKE BO3PACTAHIR, NIOCTABHM 002
YKasaTenA Ha Hadana noNyuMBLUMXCA MACCHBOB, @ 3aTeM GyeM ABNTaTLCA N0 KONMYECTBAM MOHET Cesa HaNpaso U Ha KaXKAoM wware
CaBHTaT yKasaTeNs B MacCUBE MarasuoB BPaBo A0 TEX N0, N10Ka Mbl MOXEM KYNUTL BCe TETPaaH B TEKYLLIEM MarasuHe (TpH aTom
"NOAIEPK/IBaR KONUYECTBO OCTABLIMXCA MOHET, YBENM4HBAR €70 NPH CAIBUTE N0 MACCHBY YNCTA MOHET  YMEHbLIAR NP CABHTE MO MACCHBY
MarasuHos). OTSET ANA KXKAOTO YUCNa MOHET NPH STOM MOXET GiiTs NONYYeH NYTEM CYMMUDOBAHHR YCNA TETPaAet BO BCeX
PACCMOTDEHHLIX Mara3iHax (€10 TaK e HEOGXOMMMO NOAAEPKWBATE K CABMTE yKasaTeneli) i YiCna TeTpaneil B Cneayloem MarasHe,
KOTOPOE BO3MOXHO NPHOBPECTH Ha OCTATOK MOHET

17 BOCCTaHOBNEHNA NOPRAKA OTBETOB, BOIMOXHO, HaNPHME, COPTUPOBATS HE MACCHB KOMMYECTS MOHET, @ MACCHS Nap (OnUYEcmeo
MOHEM; UHOBKC 6 LCXOOHOM Maceuge)

Acumntoruka pewenns: O(m = log(m) + n + (log(n)) (npu 3Tom YacTs nocne copTPOBOK 3aiMMET Nwb O(n + m)).

‘CTOMT TaK e OTMETHTS, 4TO (8 0GOUX BapHAHTaX PELLIEHHR) NPi BEIHNCTIEHIN YWICNa TETPaAe, KOTOPOE MOKHO NPHOBPECTH B KpalHEM
MarasiHe, CefyeT NoNs30BaTLCA AENEHHEM, 3 HE LMKIIOM (8 NDOTUBHOM Cry'ae, BO3MOKEH TL).

F. AlinaHgnaHg

TocneaHA 3ana4a KOHTECTa CBA3aHa CO CTPYKTYPOVi AaHHsIX CHIV (CHCTEMOT HENEPECEKAIOILIMXCR MHOXECTS) 1 ABNAETCA 0BOBILIEHHEM
YNPOUEHHOM BAPHAHTA 331134 AIMHAMUHECKO CBA3HOCTH ODONaliH. PelUeHHe YAOGHO UNOXWTb B TEMUHAX STOM CTPYKTYDbI AaHHLIX

‘3MEMEHTAMM HaLLUX MHOXECTS RBNAIOTCA OCTPOBA, & CBA3M MEXAY HMI ONPENENSIOTCA MOCTaMH. [INA TOT0, YTOGk! PEWHTH 32731y,
HEOBXOAMMO NOMIEPKHBATS ANIA KZKIOTO OCTPOBA MHDOPMALMIO O TOM, ECTB N Ha HEM KUTENU (AOCTATONHO MaccHBa bool), a Tak e
A KIXKAO0TO MHOKECTBA OCTPOBOB (3TO YAOGHO XPaHHTS Y NPEACTABUTENR MHOKECTEA) MHBOPMALIMIO O KOMMYECTBE HACENEHHBIX B 3TOM
MHOKECTBE OCTPOBOB (ANA TOr, 4TOGbI OTCEKATS MHOKECTBA, Ha KOTOPBIX HHIKTO HE KHBET).

TakAM 0GPa3om, pellieHiie CSOUTCA K HAMUCAHIIO MOAHAMUMPOBAHHOTO CHI, B KOTOpOM
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PACCMOTEHHLIX MarasiHax (€10 Tak e HEOGXOMMMO NOAAEPKUBATL NPH CBMTE yKasaTeneli) i Yicna TeTpaneil B Cneaylolem Maraske,
KOTOPOE BO3MOXHO NPHOBPECTH Ha OCTATOK MOHET

harshraj22 — Help In DP Problem >

7173 BOCCTaHOBNEHHA NIOPAKa OTBETOB, BOSMOXHO, HANPHMED, COPTHPOBATS He MACCHB KOMWIECTB MOHET, a MACCHB Nap (KonUYeomao Arpa  Hopay EdEitr @
MOHEH; LHOBK & UCKOOHOM Maccuce). Markov_Blanket — How can I solve this
probler? %>
Acumnroruka pewetis: O(m * log(m) + n * (log(n)) (npw 3ToM yacTs nocne CoOPTUPOBOK 3aiiMeT nuwe O(n + m)) marX — The COJ Progressive Contest 213
®
CTOUT TaKk e OTMETUTS, 4To (8 OBOVX BAPHAHTAX PELUEHHS) NIpH BLICTIEHHH YCNA TETPAEH, KOTOPOE MOXHO IPHOBPECTH B KpaiiHen
WaraskHe, CrleqlyeT Nons30BaTCA AEMEHHEN, a He LMKITOM (8 IpOTHBHOM Cryae, BOsMOXeH TL) Aeransree

F. AlinaHgnaHg

TocneaHA 3ana4a KOHTECTa CBA3aHa CO CTPYKTYPOVi AaHHsIX CHIV (CHCTEMOT HENEPECEKAIOILIMXCR MHOXECTS) 1 ABNAETCA 0BOBILIEHHEM
YNPOUEHHOM BAPHAHTA 331134 AIMHAMUHECKO CBA3HOCTH ODONaliH. PelUeHHe YAOGHO UNOXWTb B TEMUHAX STOM CTPYKTYDbI AaHHLIX

‘3MEMEHTAMM HaLLUX MHOXECTS RBNAIOTCA OCTPOBA, & CBA3M MEXAY HMI ONPENENSIOTCA MOCTaMH. [INA TOT0, YTOGk! PEWHTH 32731y,
HEOBXOAMMO NOMIEPKHBATS ANIA KZKIOTO OCTPOBA MHDOPMALMIO O TOM, ECTB N Ha HEM KUTENU (AOCTATONHO MaccHBa bool), a Tak e
A KIXKAO0TO MHOKECTBA OCTPOBOB (3TO YAOGHO XPaHHTS Y NPEACTABUTENR MHOKECTEA) MHBOPMALIMIO O KOMMYECTBE HACENEHHBIX B 3TOM
MHOKECTBE OCTPOBOB (ANA TOr, 4TOGbI OTCEKATS MHOKECTBA, Ha KOTOPBIX HHIKTO HE KHBET).

TakAM 0GPa3om, pellieHiie CSOUTCA K HAMUCAHIIO MOAHAMUMPOBAHHOTO CHI, B KOTOpOM
1) MK AOHECEHWH NEPBOT BUAA MPOHCXOAMT OGBEAMHEHHE ABYX MHOXECTS (ECTIM MOCTOM COEAMHAIOTCA OCTPOBA M3 Pa3HBIX MHOKECTS).

2) MpH AOHECEHIN BTOPOFO BtAA NPONCKOAWT TONbKO OGHOBMEHHE MHBOPMALIMH O HACENEHHOCTH OCTPOBOB M KONMYECTEA HACENEHHAIX B0
MHOKECTEaX OCTPOBOB (TYT €CTb HEKOTOPBIVt MOABOX 2 MMEHHO, B JOHECEHHI MOKET NPUITH MHEOPMALIMA PO NEpECeneHMe C NYCToro Ha
nycToit ocTpos).

3) Mocne A0HECeHA MOGOT BUAA COOBLIAETCA KOMMHECTSO MHOKECTS, B KAXA0M U3 KOTOPBIX ECTb XOTA Gl OMVH 3ACENEHHAITt OCTPOB
(372 MHEPOPMALYIR TaK e AOMKHA NOAEPXHBATECA NP KIXKAOM OGHOBNEHM CHM).

TIPM 3TOM OTPAHIYEHHS B 3aAave TaKOBbI, YTO JOCTATONHO HaNWcaTb CHM XoT# Obi ¢ acumnToTukoi O(log(n)) Ha sanpoc (Te.
0CTATO4HO NPHMEHEHIS OHOM U3 ABYX KNACCHIECKIX SBPUCTHK). B TO e BDEM, B PAE ASHIKOB NOTPEOYIOTCR AEHICTBNR, HanpaBneHtbie
Ha YCKopeHHe 8801 (HANPMeED, 851308 105 “sync_with_sidio(0) & Hasane NpOTpamMbl 8 Cnyyae pasoTsi C NOTOKaMH B80AA-BbIE0NA B
Ci4).

TaK K 3Ty 3234y PEACTABNAETCH BOIMOKHEIM PELUMTS APYTIMU MOIXORAMM. HANDUMED, DU NOMOLL KOPHESO/ AEKOMNOSL
PACCMATPHBaTh OCTPOBA W MOCTSI KaK Fpach, PasoTs 3aNpoCs! Ha GOKH NPHMEPHO O /g, PELUATs 3324y BHYTPM KaXKAOrO GMOKa Npit
nowouyt DFS unn BFS, a 8 KOHLE GMOKa NepecTpausaTs fpach, CXHMAR KaXAYIo KOMNOHEHTY CBASHOCTH B OZIHY BEPILIMHY (8 TO BPEMA Kak
npiierenvte DFS unit BFS Ge3 KopHesOft AEKOMMO3LA HENPEMEHHO pHBENO Gkl K TL). Tem He MeHee, NOA0GHOE PellieHHe BeImAANT
4PEIMEPHO CTIOKHEIM 1 HE PACCMATPHBAETCA B Ka4ECTBE CPABHHMOTO ANTEPHATHBHOTO PELIEHIR AAHHON 3a4a4H (1, 8 TOM JWCTe, He
651110 10 KOHLA MPO/lyMaHO W PEANM30BAHO ABTOPaMMH).

Ha amoum pasbop MOXHO CYUMaMs 3aKOH4EHHbIM. GIaCUBO 60 33 y4acue & Kormecme!





