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3apgada A. CynepMuHnmym

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Hano N uwncen. st Kaxkapix K mOAPsT UAYITAX YUCEJ HAUTH MUHUMAJBbHOE CPe HUX.
Pemure 3amauy, ncnoab3ys SQRT-aekomno3urnuro.

dopmaT BXOAHbIX AAHHbIX

B nepsoii crpoke ganbl ynciaa N u K (1 < N < 150000, 1 < K < 10000, K < N), pasjejieHHbie
npobesiom. Bo Bropoit crpoke 3anucano N 1esbix duces depesd mpobes. Uucsa HaxomdaTcs B Iuana3oHe OT
—32768 mo 32767.

@dopmaT BbIXOAHbIX AAHHbIX

ZLHE{ KaKJIbIX IIO/IPpAA MAYIIMUX YUCEJI BbIBECTH MUHUMAJIbHOE U3 HUX.

MNpumep

CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
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3apgada B. Makcnmymbl Ha nogoTpe3kax

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

Peanuzyiite cTpykTypy JaHHBIX JIsi 9PDEKTUBHOIO BBIMUC/ICHUS MAKCAMYMOB TIOJIPSIT UIYIIAX JIe-

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
1 cexynma

256 MmerabaiiT

MEHTOB MaccuBa. Perriure 3Ty 3aja41y, ucnoab3lys SQRT-aekomno3unuio.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke BBOAMTCs 071HO Harypasbhoe uncsio N (1 < N < 100000) — KoauduecTBO duces B

MacCCuBe.

Bo BTopoit crpoke BBosaTca N uncest ot 1 10 100000 — a51eMeHTHI MaccHBa.

B Tperbeit crpoke BBoguTCs 0/1HO HaTypasibHoe vyncsio K (1 < K < 30000) — KoJm4ecTBO 3alpOCOB

Ha BbIYHUCJ/IEHHE MaKCUMyMa.

B caenyromux K crpokax BBOJUTCH IO JBa YHCJIa — HOMEDA JIEBOI'O U IIPABOI'O 3JIEMEHTOB OTPE3Ka

MacCCuBa (C“IHT&GTCH, 9TO 3JIEMEHTBI MaCCUBa HyMEPYIOTCA C e,Z[HHHHbI).

dopmaT BbIXOAHbIX AAHHbIX

'ZLHH KazKJ10ro 3alIpoCa BbIBEJIUTE SHAYCHNE MAaKCUMaJIbHOT'O 3JIEMEHTa Ha YKa3aHHOM OTPE3KE MacCCHUBa.

MNpumep

CTaHIApTHHN BBOZ,
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3apgayda C. KonuyecTBo Hynew Ha nopoTpe3ke

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Peanuzyiite cTpykTypy HaHHBIX Jjis 9PHEKTUBHOIO BBIUUC/ICHUS KOJUYECTBa HYyJell B OTpe3Ke Mac-
CUBA.
Pemiure sty 3amagy, ucnouabsyst SQRT-agekomMio3uriuro.

(DopmaT BXOAOHbLIX OAHHbIX

B neproii crpoke BBOAMTCs 0iHO HaTypaiabHoe uncao N (1 < N < 100000) — KoaudecTBO Yuces B
MaCCHBE.

Bo Bropoit ctpoke BBogsitcst N auces ot 0 mo 100000 — s1eMeHTHI MacCUBa.

B Tperbeit crpoke BBOAMTC oiHO HaTypaabHoe dnciao K (1 < K < 30000) — Komm4IecTBO 3a1pocoB
Ha BbIYHUCJIEHUE KOJIMYECTBa Hyﬂeﬁ.

B caenyromux K crpokax BBOJAUTCS IO JBa YHC/Ia — HOMEPA JIEBOI'O U IIPABOI'O JIEMEHTOB OTPE3KA
MaccuBa (CIMTAETCsI, YTO JIEMEHTHI MACCUBA HYMEPYIOTCsI C €JINHUIIBI).

(DopmaT BbIXOAOHbIX AAdHHbIX

JL1st KayK10r0 3a1poca BBIBEJINTE KOJIMYECTBO HyJleifl HA COOTBETCTBYIOIIEM y4YacTKe MaccuBa. ducia
BBIBOJIUTE B OJIHY CTPOKY depe3 Ipobelt.

MNpumep
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3apgada D. bunerol Ha MU/,

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B noBbix smuTHBIX 31ekTprakax MILJ] kaxkmoMy maccaXupy IMOJIOXKEHO cujigdee MecTo. EcrecTBenHo,
KOJIMYECTBO CUJISTINX MECT OIPAHUYEHO U HA BCEX UX MOXKET HE XBATUTH. MapIpyT 3JeKTPUUKU [TPOXOIUT
gepe3 N + 1 crannuio, crannuu 3anymepoBanbt oT 0 1o N. Kora desioBek xo4ueT KynuTh OmieT, OH Ha3bI-
BaeT J[Ba YUCJIA £ U Y — HOMEpPA CTAHIUN, OTKY/Ia U KyJla OH X04eT exarh. [Ipu Haau4dun xors Obl 0THOTO
CUJISTIETO MECTa Ha TOM ydacTKe Ha MOMEHT HMOKYIKU €My IPOJAeTCst OUIeT, HHAYE BhIIACTCS COODIEHME
«busieToB HeT» U OuileT He nposaeTcs. Bama 3aja4a — HaKUCaTh IPOrpaMMy, 00CIyKUBAIOIIYIO TAKOrO
pO/ia 3aIPOCHI B MOPSJIKE UX MPUXOIA.

Pemmure sty 3agagy, ucnosassysa SQRT-aekommosuiuio.

@dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke comepkarbest Tpu uncaa N — gommdectso crarnumii (1 < N < 200000), K — koimde-
ctBO MecT B sekrpuike (1 < K < 1000) u M — xosmaectso 3anpocos (1 < M < 100000). B cieyromux
M cTpokax OIHCAHBI 3aITPOCH, KaxK/IbIil 13 KOTOPBIX cocTouT n3 AByX uncea z uy (0 <z <y < N).

®dopmaT BbIXOAHbIX AAHHbIX

Ha xazkiprit 3amrpoc Ballla IIporpamMMa, JIOJKHa BbIIaBaTh pe3yJbTaT B Buie duciaa (0 eciam Ouaer He
nponaercd u 1 eciu duser 061 npogan. Kaxkpiit pe3yibTar AoJKeH ObITh Ha OTIE/JIHLHON CTPOKE

Mpumep
CTaHOApTHHE BBOZ, CTaHOApTHHHE BHBOZ,
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3apayda E. JlyHkn

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 0.5 cexyun
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Manenbkuii Ilerst ogens 10buT urparhb. BoJibiie Bcero oH J100UT Urparhb B urpy «JIyHkm». DTo urpa
JIJISI OHOTO UI'POKA CO CJIEIYIONMMU ITPABUIAMU:

Ecte N syHOK, paciosioXKeHHbIX B Psij, IPOHYMEPOBAHHBIX CJI€Ba HaIpaBo ducjamu oT 1 g0 N. V
KazK/JI0i1 JIYHKN N3HAYATIBHO YCTAHOBJIECHA CBOSI CHJIa BBIOpOCca (y JIyHKH ¢ HOMEPOM i oHa paBHa ;). Ecin
BOpOCUTD IMApUK B JIYHKY %, TO OH TYT K€ BBLICTHT U3 Hee M IONaJeT B JIYHKY ¢ + a;, IIOCJEe 9ero OH
OSATh BBLICATUT U T.JI.. Ecium ke JIyHKH C TAKUM HOMEPOM HETY, TO OH IIPOCTO BBLIETUT 3a Kpail psia.
Ha kaxkmgom n3 M X0moB MI'POK BBIOMpPAET OIHO U3 ABYX JeiCTBHMIi:

e VCTaHOBUTDH CUJIY BHIOpOCA JIyHKU @ PaBHOM b.

e BOpocuTh mapuk B JIVHKY ¢ ¥ [IOCYATATH KOJMIECTBO MPBIXKKOB IIAPUKA, TPEXKIE I€M OH BBIJICTUT
3a Kpall pdja, a Tak Ke 3alliCcaTb HOMEP JIyHKH, IOCJI€ BBIIPBITMBAHUA N3 KOTOPOH MAapUK BbLIETE
3a Kpaii.

V Iletu ecTh HEKOTOPBIE TPOOJIEMBI C MATEMATUKOM, IIO9TOMY, KaK BbI y2Ke morajgaynch, uMeHHO Bam
[IPEJICTOUT IIPOU3BECTH BCE TOJCUYETHI.

®dopmaTt BXOAHbIX AAHHbIX

Iepsas crpoka comepzkut apa uncaa N u M (1 < N < 10%,1 < M < 10%) — Kom4ecTBo JIyHOK B PsLy
1 KoJimaecTBO X00B. Ciieyromast cTpoka coaepKuT N IeJIbIX MOJOKUTEIbHBIX UNCe, He MPEBBIIIAaIOIIIX
N — usHavajbHbIE CUIBI BbIOpOCca jiyHOK. Cieytorue M cTpoK 3a/1a10T X01bl, cieianubie [ereit. Kaxxtas
CTPOKA MOYKET OBITH JBYX THUIIOB:

e0ab

e 1la

TyT, mepBbIil TUIT 0O3HAYAET 9TO TPEOYETCsl YCTAaHOBUTH CHJIY BBIOpOCA JIYHKH ¢ paBHON b, a BTOpOit
O3HA4YaeT 4To TpedyeTcss BOPOCUTH MAYKMK B JIyHKY ¢ HOMEPOM a. ducia a u b — 1esble IoJI0XKUTEIbHbIE
U He IpeBBImaoT V.

®dopmaT BbIXOAHbIX AAHHbIX

Jist Kazk10ro xo/1a BTOporo tua, (3a/1ao1nero BopacblBaHue MaprKa) B MOPsIKE CJIEIOBAHUS BO BXO/I-
HoM pailsie BbIBEIUTE JBa UHUCA Uepe3 MPOoOe B OTIE/JBHON CTPOKEe — HOMEDP IOCJEIHEH JIYHKHU Mepe/r
BBLJIETOM IMTapUKa 3a Kpail 1 KOJMIECTBO MPBHIZKKOB.

MNpumep
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3apgava F. /Range Minimum Query

Vms BxoaHoro haitna:
Vms Beixonuoro daiiia:
Orpannyenue 110 BpeMeHU:
Orpanudenne o IaMSTH:

Kommnanus Giggle orkpbiBaeT cBoit HOBbI oduc B Cysuciiasiie, U BBl IPUTJIAIIEHBI HA CODECeIOBAHNE.

CTaHIAPTHHY BBOJ
CTaHIAPTHHA BHBOZ,
2 CeKyH/JIbI

256 merabaiiT

Bammra 3a/1a4a — pelnTh IOCTABICHHYIO 3a1ady.

Bawm HY2KHO CO3JaThb CTPYKTYDY JaHHBIX, KOTOpad IPEICTABIACT U3 cebsl MacCuB IIEeJIbIX YHCeJI. Ns-

HavdaJIbHO MaCCHUB IIyCT. Bawm HY2?KHO TIOAEP2KUBATDH JIBE€ OIl€PaIlAN:

e 3ampoc: «? i j» — BO3BpalllaeT MUHUMAJIbHBIN 3JI€MEHT MEXKJY -bIM U J-M, BKIIOUUTEIBHO;

e I3MeHeHue: «+ i x» *,H,O6&BI/ITI) 9JIEMEHT I IIOCJIe -I'0 3JIeMeHTa clinicKa. Ecim i = 0, TO JdJIEMEHT
,ZLO6&BH$I€TC$I B Ha4aJIO MacCCHBa.

Koneuno, saTa cTpyKTypa I0J2KHA OBITH JOCTATOYHO XOPOIIIEIl.

®dopmaT BXOAHbIX AAaHHbIX

IIepBast cTpoka BXoAHOTO (draiiia COIEP:KUT eANHCTBEHHOE IIeJI0€ TNCIIO 1 — TUCIIO0 OIepAaIlnii Hal Mac-
cusoM (1 < n < 200000). Ciemyrormue n CTPOK ONUCHIBAIOT caMu oneparyu. Bee oneparuu jobaBjieHust
SIBJISIIOTCS] KOPPEKTHBIMI. Bee umciia, XpaHsimecss B MacCuBe, 110 MOJLYJIO He mpesocxoasat 107

@dopmaT BbIXOAHbIX AAHHbIX

s KazKIoit omnepannuy B OT/IETBHOI CTPOKE BBIBEJINTE €€ Pe3ysIbTaT.

MNpumep
CTaHIapTHHI BBOZ, CTaHIapTHHN BHBO
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3apaya G. Peka

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

Bo ®narnamaun mporekaer 6orarasi peiboit peka Bosbimoit @rat. Muoro et Hazad peka ObLIa IO-
JejieHa MKy N PBIOOJIOBHBIMU MPEIIPUATUIMU, KAXK0€ U3 KOTOPBIX MOJIYYU/I0 HEIIPEPBHIBHBIN OTPE30K
peku. [Ipu sToM i-e mpeanpuaTHe, eCiu pacCMaTPUBATL UX 10 MOPAJIKY, HAUNHAT OT UCTOKA, N3HATAIHLHO
IIOJIY4YUJIO OTPE30K PEKU JIJINHOU a;.

C Tex mop ¢ pbIOOJOBHBIME TpeanpuaTuaMu Bo Puariaanguu k pas MPOUCXOIWIN Pa3IUIHbIE CO-
ObrTust. Kaxkioe n3 cobbiTuii ObLIO OJHOrO M3 JABYX THUIOB: OAHKPOTCTBO HEKOTOPOI'O MPEINPUATAT WA
paseseHne HEKOTOPOIr'o HPEeINpUATHs Ha JBa. 1Ipn HEKOTOPBIX COOBITHSX OTPE30K PEKU, MPUHAIIEKa-
U TPEJIIPUSTHIO, C KOTOPBIM 9TO COOBITHE TTPOUCXOJIAT, JEJTUTCS Ha, JBe dacTu. Kax bl Takoit 0Tpe30K
“MeeT JIuHY OOJbINYI0 M paBHyIO 2. JleleHne MpOUCXOMUT IO CJIEAYIONIeMY MpaBUIy. Kcam orpe3ok
MMeeT YeTHYIO JJINHY, TO OH JeJINUTCs Ha JBE paBHBIE YacTH. VHade OH e/ InTcs Ha IBe YaCTH, JJIUHBI KOTO-
PBIX PA3/IMIalOTCs POBHO HA €UHUILY, IPU 9TOM YaCTh, KOTOpas OJIMKe K UCTOKY PEKU, UMEET MEHBIITYIO
JIJTAHY.

[Ipu 6aHKpPOTCTBE HPEAIPUSATHS TPOUCXOIUT ciemyomniee. OTpe30K peKH, MPUHAIeKABIIHI 00aHK-
POTHBINIEMYCS IPEAIPUATHIO, TIEPEXOJUT K ero cocelsM. FKcan y 06aHKpPOTHUBINErOCsS MPEANPUSITAA OINH
coceJl, TO 9TOMY COCely IEJIUKOM IE€PEIaeTCs OTPE30K PeKu 0O0AHKPOTUBINEIOCS MpeanpusaTud. Ecan xke
cocejiel IBoe, TO OTPE30K PEKU JAEJUTCS Ha JIBe YACTU ONMMCAHHBIM BBIIIE CIIOCOOOM, TOCJIE 9ero KarKJIbIi
U3 cocejiell IPUCOEIUHSIET K CBOEMY OTPE3KY OJIMKANIIYI0 K HEMY YaCTh.

[Tpu pasmenerHnn TpeanpusITAsT OTPE30K PEKU, MPUHAIIEXKABIIAN Pa3IeIsIeMOMY TPEIIPUITHIO, BCe-
IIa JEJIUTCA Ha JBEe YaCTU OMMCAHHBIM BbIIIEe criocoboM. PaznenuBineecs npeanpusaTue JTUKBUIUPYETCS, U
00pa3yIoTcs Ba HOBBIX MPEANPHUATHASA. Takum 00pa30M, MOC/Ie KayKJIOr0 COOBITHS KarKI0e IPEeIIPUITHAe
BJIaJIeeT HEKOTOPBIM OTPE3KOM PEKH.

Munnucreperso dunancop OaTaaHaInn TpeaaraeT BBECTH HAJIOT Ha PHIOOJIOBHBIE IIPEIIIPUSITHUS, IPO-
[TOPIIMOHAIBHBINA KBaJIPaTy IJIUHBI OTPE3Ka PEKHU, IPUHAIEIKAIIEr0 COOTBETCTBYIOMIEMY IIPEIIPUATHIO.
Yro0bl IIpoaHaJM3UPOBATh, KakK OyIeT paboTarh 9TOT HAJIOL, MHHUCTP XOYET 10 UMEIOIUMCS JAHHBIM
y3HATh, KAK M3MEHSIJIACh BEJMYNHA, PaBHAsS CyMMe KBaJIPAaTOB JJIUH OTPE3KOB PEKM, IPUHAIIEIKAIINX
IPEIIIPUSITHSIM, TTOC/Ie KAXKIOT0 ITPOU3OIIEIIIEIO COOBITHSI.

Tpebyercst HanmmcaTh IPOrpamMMy, KOTOPas 0 33 JaHHOMY Ha9aIbHOMY Pa3/Ie/IEHUIO PEKU MEXK Y TPe/I-
NPUATUSIMEI U CIIUCKY COOBITUI, ITPOUCXOIUBIIUX C IIPEIIPUITUIMU, OLPENIEJIUT, YeMy PaBHA CyMMa KBaJl-
paToOB [UIMH OTPE3KOB PEKU, MPUHAIIEKAINX TPEANPUATHIM, B HAYAIbHBI MOMEHT BPEMEHHU W IIOCJIE
KazKJIOT'O COOBLITHUSI.

(DopmaT BXOAOHbLIX OAHHbIX

[TepBasi crpoka BXomHOTrO (baiiia COMEP:KUT JIBA MEJbIX YUCIa: NI U P — UCXOJHOE KOJUIECTBO IIPE]I-
npusituii (2 < n < 100000) u upocro gucio (0 < p < 4). Bropas crpoka Bxognoro daiiia comepKur n
HEJIBIX YUCEN A1, a2, . . . , Ay — JJIAHBI KCXOJHBIX OTPE3KOB PEKU.

Tperbsi cTpoka BXOIHOTO (hailia COAEPIKUT IEeJI0e TUCI0 k — KOJMYIECTBO COOBITUI, TPOUCXOIUBIINX
¢ npexnpusitusimu (1 < & < 100 000).

[Tocnemyrontue k cTpoK comep:KaT ONUCAHMs COOBITHIA, i-s1 CTPOKA COJIEPIKUT JBa IEJbIX YUCIa: €; U
v; — THI COOBITHSI ¥ HOMEP MPEJNPUATHSA, ¢ KOTOPHIM OHO MPOU3O0IILI0. 3HaYeHne e; = 1 03Ha4aeT, ITo
[PeIIPUATHAE, KOTOPOE TIOCIE BCEX MPEJIBIIYIIIX COOBITHI SIBJISETCS V;~M 10 TIOPSJIKY, €CJIU CIUTATD C €/~
HUIIBI OT MCTOKA PEKU, O0AHKPOTHIIOCH, & 3HAYEHNE €; = 2 O3HAYAET, UTO ITO HPEIIPUATAE PA3ICTNIOCH
Ha JIBA.

FapanTupyercs, 9To 3HaYeHUe v; He IPEBIIAeT TEKYyIee KOJIMIECTBO MPEIIPUTHIA.

lapanTupyercs, 9TO €Cjau OTPE30K MPEIIPUATHUs IPU OAHKPOTCTBE WU Pa3jiejieHun TpeOyeTcs Io-
JIEJIUTH Ha J[BE 9acTH, TO OH UMeeT JIJINHY OOJIBbINYI0 MU paBHyio 2. ['apaHTUpyeTcs, 4To ecji Ha PeKe
0CTAJIOCh €JIMHCTBEHHOE MPEJIIPUATHE, OHO He BAHKPOTUTCS.
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Mpumep
CTaHIApTHHN BBOZ, CTaHIAPTHHY BHBOL
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