[Mlop3emHas nabopatopus

Aemop 3adavu u paspabomyuk: Koncmanmun Bay,

[Tepecdopmymupyem 3a1a4dy: JaHO B3BEIIEHHOE JIEPEBO C BEPITUHAMU-KOMHATAMI U PeOpaMu-Tpydbamu.
Kopenb jepeBa HaxoauTCs B caMOil HUXKHE KOMHATe, JJIMHA KaXKJI0ro pebpa — pasHOCTb MEXKJy TIIy-
OUHaMI COOTBETCTBYIOIINUX BEPITHH. TakKe B KaKJ0H BepIWHE IepeBa M3HAYATBLHO OBLIO HEKOTOPOE
KOJIMIECTBO JIbJIa, KOTOPOE MOMEHTAJIBHO TAeT OT IPUIIEINeil CBEPXY BOJIBI M HAYNHAET CTEKATh BHU3 110
TpyOe.

Orpanndenust TIepBoOil TPYIIIBI TECTOB MO3BOJISIIA SIBHO MTPOCHMYJIHPOBATD TO, KAK MEHSIETCS YPOBEHD
BOJbI B KOMHATAX M HA OCHOBAHUU STOI'O OTBETUTH HA 3aIPOChI. Jljisi KaxKji0it KOMHATHI OyJIeM XPAHUTH
TeThIpe 3HAYEHUST — (PJIAT «PaCTasI JIU JIed», TeKYIINil yPOBEHDb BOJbI, I COCTOSTHIE BOJBI B Tpybe, Bemy-
meit u3 komHaThl BHU3. COoCTOSTHUE BOJIBI B TPYOE OMUCHIBAETCS TE€M, JI0 KAKOI'O HUKHErO YPOBHSI OHA yIKe
OIIyCTUJIACh, W, €CJIM BOJAa B KOMHATE yrKe 3aKOHIIJIACH, TO Ha KAKOM YPOBHE HAXOIUTCS CaMasl BEPXHSIS
OCTaBINASICS €IUHUIA BOIBLI B TPyOe.

Bynem 3a onun mar ypesmduBaTh BpeMs Ha 1, U oOpabarTbiBaTh KOMHATHI B IOPSIJIKE YBEJMIEHUS
TJT1yOUHBL:

® cC/iM B KOMHATE © pacTasiyi JieJ u TaM OoJibiiie () BOJbI, U3MEHUM YPOBEHb BOJIbI Ha — 1, yBeJMdnM
HIDKHHUN yPOBEHDb BOALI B TpyOe Ha +1;

e ecu B Tpybe BepxHHit ypoBeHb Goibine 0, To yBesmanM 06a ypoBHs Ha +1 (BeCh «OTPE30K» BOJBI
[epeMecTH/ICST Ha 1 BHU3);

® eC/IM HUZKHsASI IPAHUIA BOJIbI B TPyOe MeHbINe HyJisi (3TO 3HAUUT, UTO BOJA y2Ke JOTEKJIa JIO CJIeLy-
IOIell KOMHATHI b;), OTMETHM, 9TO B KOMHATe b; pacrasiyi jies (eCau OH JIO 9TOro OBLI 3aMEp3IIIM,
BBICTABUM YPOBEHb BOJIbI PABHBIM (;) ¥ YBEJIMIUM YPOBEHb BOJbI B KOMHaTe b; Ha +1.

CTUMyJISIIIAIO CTOUT IIPOBOAMTL 0 TEX II0P, IOKa BOJA He IPEKpPaTUT JABHKeHue. s Kaykaoi KoM-
HaTBhl MOXKHO B JIIODOH yIOOHOW CTPYKType JAHHBIX XPAHUTL «IpadUK» KOJUIEeCTBa BOJALI B Heill. Ecan
HocYuTaTh HA HeM Cy(DMUKCHBIE CYMMBI, HA 3allpOChl MOXKHO Oyzer orBedarh 3a (O(1). Bpemsi pabors
takoro pemterust — O(T -n+m), rue T — BpeMsi, 3a KOTOPOe BOJIA U3 KOMHAT JIOTEYET JI0 CaMoii riybGoKoii
KOMHATBI ¥ BLITE€UYET U3 Hee.

g pemeHns ciaeAyoOmUX IOATPYIII CIeAyeT 00paTUTh BHAUMAHME Ha TO, KAK U3MEHAETCS yPOBEHb
BOJIbI B KOMHATaX, KOTOpbIE HaXOJATCs 1o 3emieil. s Hadasa MOXKHO (HalnpuMep, O WHJIYKIUH 110
riyOuHe) JI0Ka3aTh, YTO JieJ B KOMHATe Ha [iIyOuHe d; TaeT POBHO B MOMEHT BpeMEHH d;, MOTOMY YTO
BOJI& «HEIIPEPBIBHO» JIBUYKETCSI BHU3 CO CKOPOCTHIO 1.

Bonee Toro, Boma u3 Beex Tpy6, BeAyIUX B KOHKPETHYIO KOMHATY, HAYHET IIOCTYIIATh B HEE OJHOBPE-
MEHHO, II0CJIE Yero CKOPOCTb POCTa BOJIBI B Hell Oy/ier pasHa |children(i)| — 1. OusTh 2Ke, 110 HH/YKIUH,
MOXKHO JIOKA3aTh, 9TO KaXK/1asd KOMHATA, ABJIACTCA HEIIyCTOH B T€YEHNE HEINPEPBIBHOIO IIPOMEXKYTKA Bpe-
menu. [Toatomy:

1. mocite TOro, KakK Iocjie/;ilnne €JIUHUIbI BO/IbI BBITEKYT U3 KOMHATDBI, B Helil DoJIbIle HUKOTI'Ia HE IIO0-
ABHUTCA BOIA;

2. CKOPOCTBb IOCTYILJICHUA BOJIbI B KOMHATY 6y,H,6T MOHOTOHHO yMe€HbIIaTbCA C TEM, KaK OHa 6y,H,6T
3aKaH4INBaTbHCAd B KOMHaTaX Ha/ll HeI‘/’I7 IIOKa HE JOCTUTHET HYJIA]

3. KOT/Ia BOJIa 3aKOHYUTCS B MOC/Ie HEN TpyDOe, Bedyleil B KOMHATY, yPOBEHb BOJBI B KOMHATE HAYHET
YMEHBIIIAThLCS CO CKOPOCTBHIO 1, TTOKa OHA B HEl He 3aKOHYUTCS.

Bo Bropoii rpymnme B kKadecTBe JepeBa ObLI JaH 0aMOyK. DTO IMO3BOJISIET 3aMETHTh, 9TO BCsl BOJA,
KOTOpasl MOIaJaeT B KOMHATY, CPa3y Ke yXOJIUT HUXKe, U B KOMHATE He CKAIINBAeTCs (CKOPOCTh POCTa
Bo/bl paBHa 0). [Tosb3ysick 9TuM, MOXKHO OBLIO /ISt KarK/I0 KOMHATBI B HOPSIJKE yYBEJIUICHHS TUIyOUHBI
HOJCYUTATE hjmp — BpeMs#d, B KOTOpOEe BOJa IPEKPATUT MOCTyIIaTh U3 KOMHATHI cBepxy. Kak y»ke GbLIO
CKA3amo, JIe/| B KOMIATE § TAeT B MOMEHT d;, TO3TOMY ¢ MoMenTa d; MumyT 110 b P
OylIeT B TOYHOCTH paBeH a;, HOCJe 3TOr0 B T€YeHUH a; MUHYT OH OyJIeT yMEHBIIATLCS CO CKOPOCTBIO 1.
Dro no3BosisieT oTBevYaTh Ha 3anpockl 3a Bpems O(1).

MUHYT YPOBEHDb BO/IbI
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B Tperbeit rpyime ObLIO JAHO IIOJHOE IBOUYHOE IEPEBO, W BCe TPYObI ObLIM PaBHON JJIUHHBI. DTO
OorpaHMYeHNe TapaHTUPOBAJIO, YTO JJjIsl BCEX BEPIINH «Ha OJHOM yPOBHE» YPOBEHb BOJBI OYIET MEHATHCS
onHaKOBO. U Jj1s1 KaXK0il BEpINUHBI M3MEHEHWEe YPOBHSI BOJBI OYJET MPOXOIUTHb B JIBa dTalma: CIepBa
yPOBEHb OyIEeT pacTd CO CKOPOCTBIO 1, a 3aTeM, KOra BOJa II€peCTaHeT TeYb U3 BEPXHUX KOMHAT, YPOBEHD
BOJIbI Oy/IeT YMEHBIATHCA CO CKOPOCThIO 1. J[jist 0TBeTOB Ha 3alpoChbl MOXKHO OBLIO BBIBECTH (DOPMYJLY,
COOTBETCTBYIOILYIO TAKOMY ITPOIIECCY.

B nonzamadax yeTbipe u msiTh MOXKHO OBLIO B TOW myin WHON Mepe Hed(PDEKTUBHO MPUMEHUTH UJICI0
IIOJTHOT'O PeIleHns.

Kak y»xe 6bLIO cKa3aHO BBIIIE, YPOBEHb BOJbI B KOMHATAX CIIEPBA MOHOTOHHO BO3PACTAET, & MOTOM
MOHOTOHHO yOBIBaeT. ZICHO, UYTO U3MEHEHME YPOBHS BOJbI HAIPIMYIO 3aBUCUT OT CKOPOCTH IOCTYILJIEHUST
BOJbI B KOMHATY. Eciin B KOMHATY IOCTyHaeT Bojia U3 v TPyO, TO 3a OJHY MHUHYTY YPOBEHb BOJIbI HOBBI-
maercd Ha v — 1. [losToMy MakcuMasIbHBIN yPOBEHb BOJIBI JIOCTUTAETCS, KOTIa BCe TPYObI, KpOME OIIHOM’,
1iepecTaloT JaBaTb BOJLY.

JIJIsT [IOJTHOrO pelleHrs CJIEIOBAJIO [JIsT KaXKI0ii KOMHATHI CO3aTh MAaCCHB COOBITUI, ONMCHIBAIOIIIX
u3MeHeHne ckopoctu pocra. ObpabaTbiBas KOMHATHI B IMOPsiIKE BO3PACTAHUS UX [VIYOWHBI, HECJIOXKHO
OIIPEJIeJINTh, B KaKMe MOMEHTBI OyIeT MEHSITbCSI CKOPOCTh: €CJIM KOMHATa § CTAHET MOJHOCTBIO IIyCTOM
B MOMEHT BPEMEHHU t, TO B MOMEHT BpeMeHH t + dj, — d; CKOpPOCTb POCTa YPOBHSI BOJbBI B KOMHaTe b;
yMeHbIuTCs Ha 1. Bece Takme coObITHSI, ITIOC COOBITAE «B MOMEHT BpeMeHHU d; CKOPOCTb POCTa CTAHOBUTCST
pasHa |children(i)|», MOXKHO OTCOPTUPOBATH [0 BO3PACTAHUIO MOMEHTA BPEMEHH, MOCJIE Yero MOCUUTATh
Ha HUX HpedUKCHbIE CYMMBI CKOPOCTEfi ¢ y9IeTOM JJINH WHTEPBAJIOB BpeMeHH (3T0 U Oy/yT yPOBHH BOJbI
B MOMEHTBI U3MEHEHUsT CKOPOCTH ).

Torna mjst orBeTa Ha 3aIPOC JOCTATOYHO C ITOMOIIBIO OWHIIOMCKA IO «PACTYINeil» YacTH MAacCHBa
COOBITUI HAWTH IEPBLIA MOMEHT BPEMEHH, B KOTOPLIA YPOBEHDb JJOCTUIAET T, M BEIYECTDH €r0 U3 MOCJIEIHErO
MOMEHTA, KOIJIa YPOBEHD paBeH . [loc/ieiHuit MOMEHT HAMTH €eI1le MTPOIIe — OH CJIy4YaeTcs, KOrjia Bce TPyObl
HaJ, KOMHATOI OIlyCTeJH, U yPOBEHb BOLBI B KOMHATE CHUXKAETCsSI. 3HAsi MOMEHT IIOCIEIHErO COOLITUS U
YPOBEHb BOJBI Ha TOT MOMEHT, MOXKHO HAWTH MHTEPECYIOIUil HAC KOHEI[ WHTepBaJia. Takoe perneHne
Oyzner paborars 3a O((m +n) - logn).

CrpaHuua 2 us 2



