Tinkoff Generation 2020-2021. B. KopHesas onTumusauus
, 21 Hosbps 2020

3apgayda A. JlyHku

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.
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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus
, 21 Hosbps 2020

3apgava B. /Range Minimum Query

Vms BxoaHoro aitna: CTaHIAPTHHY BBOJ
Nwmst BeixogHOTO haiira; CTaHIAPTHHA BHBOZ,
Orpannvenve 1Mo BpeMeHN: 2 CeKyHJIbI
Orpanudenne 10 MaMSTH: 256 merabaiir

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

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) 3JIEMEHT I IOCJIe -0 dJIeMeHTa cuucka. Ecim ¢ = 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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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus

, 21 Hosbps 2020

3apgaya D. Cbiun n ACM

Vwms BxomHOrO (haiina:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndenue 1Mo IaMsITH:

Ectb n corueit (mporpammvuctos). U3Bectasl mapst apyseit. Tpu cbraa obpasyior komanay Ha ACM,
€CJI BCe TPU IOIAPHO JIpy2Kar. Tpedyercs HafiTH KOJIUIeCTBO KOMaH T chrdeit Ha ACM.

CTaHIapTHHIE BBOZ,
CTaHIAPTHHE BHBOZ,
D CeKyH/I

256 MerabaiT

CDopmaT BXOAOHbLIX OAHHbIX

[TepBast cTpoKa BXOMHBIX JaHHBIX COMEPXKUT JBA IEJIbIX YUCJIa N U M — KOJUIECTBO ChIYell u Jpy-
JKecKux cBsizeii coorsercrBerno (1 < nym < 3 - 105). Kaxxmas u3 cieyionmmx m CTPOK COJIEPXKUT IO
IBa TEJbIX Jucia oT 1 10 n — HOMEpa Chideil, KOTOopble Apy2KaT. [apanTupyercs, YTO HUKAKas Mapa He

yKa3aHa JIBa pa3a U ChbIY HE JPYXKUT caM C CODOI.

@dopmaT BbIXOAHbIX AAHHbIX

B e,ZLI/IHCTBEHHOfI CTPOKE€ BbBIXOJHOT'O (1)&1'71.}18, BbIBECJIUTEC KOJINYIECTBO KOMIIaHUM ChIYeil.

MNpumep
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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus
, 21 Hosbps 2020

3apavya E. MouwjHble oHrK

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanndyenue 110 BpEMEHU: 0.8 cexkyHT
Orpanudenne 10 MAMSTH: 256 merabaii
UmeeTcs cimcok M3 M IOHT, /I KayKJIOTO U3 KOTOPBIX U3BECTEH €ro pocT ai, as, . . ., dy. PaccMoTpum
HEKOTODPBIH €ro HOJICIUCOK Ay, Aj41,...,0r, THe 1 < I < 7 < n, ¥ JUId KaxXKJIOro HATYPaJIbLHOTO HYUCIA S

0003HaYUM qepes KS YHCJIO IOHT' C POCTOM § B 3TOM IIOACIIHMCKE. Hazosem MOWHOCTM DO TIOJACIIUCKA CYMMY
HpOI/ISBe,ZLeHI/IIU/I Ks . Ks + § 110 BCEM Pa3JIMIHBIM HaTypPaJIbHBIM S. Tak Kak KOJIMIECTBO Pa3JIMIHbIX YHCEJI B
MacCCuBe KOHEIHO, CyMMa COACPZKUT JINIIb KOHETHOE€ YHCJIO HEHYJIEBBLIX CJ/laracMbIX.

HeO6XO,ILI/IMO BbIYUCJ/IUTH MOHITHOCTH Ka2KJI0I'0 U3 t 3aJaHHbIX IIOACIIMCKOB.

CDopmaT BXOAHbIX OAdHHbIX

[TepBasi cTpoka cojep:kut jiBa nesbix uncaa n u t (1 < n,t < 200000) — juHA CHUCKA ¥ KOJIUIECTBO
3aIIPOCOB COOTBETCTBEHHO.

Bropas cTpoKa CojiepsKuT n HaTypasbabx wucen a; (1 < a; < 10%) — poer ronr.

Caenyrorue ¢ CTPOK COJEPKAT 110 JBa HATYypaJbHbIX dnciaa [ u r (1 <1 <7 < n) — UHIEKCHI JIEBOTIO
¥ IPABOTr'O KOHIIOB COOTBETCTBYIOIIETO MOJCIIICKA.

@®opmaT BbIXOAHbIX AAHHbIX

BriBenure t cTpOK, T71€ i-asi CTPOKA COAEPXKUT €IUHCTBEHHOE HATYPAJIBHOE UHUC/IO — MOIIHOCTD IO/
CIIUCKa 1-TO 3aI1poca.

lNpumepsbl
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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus

, 21 Hosbps 2020

3apaya F. lNepeBopoT

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

reverse.in
reverse.out
2 CeKyH/IbI

64 merabaiita

Han maccus. Hamgo HayunThbest 06pabaThiBaTh JIBa TUIIA 3AIIPOCOB.

e 1 L R - nepesepHyThb orTpe3ok |L, R]

e 2 L R - Haijitu MmunuMmyM Ha orpeske [L, R]

®dopmaT BXOAHbIX AAHHbIX

IlepBas cTpoka daiina comepskut asa uncaa n, m. (1 < n,m < 10°) Bo Bropoii crpoke HaxomurTcs
n qucen a; (1 < a; < 109)— ucxomHbiil MaccuB. OcrajibHBIE M CTPOK COIEPKAT 3aIIPOChI, B popMare
omrcantoM B yciaosuu. st aucesnr LR Beimosasiercst orpanndenue (1 < L < R < n).

@dopmaT BbIXOAHbIX AAHHbIX

Ha kaxxnprit 3ampoc Tuma 2, Bo BXOHOH (haiiy BBIBEIUTE OTBET HA HErO, B OTJ/IEJIbHOM CTPOKE.

MNpumep
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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus
, 21 Hosbps 2020

3apada G. Pa3nunyHble yncna

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

CkoaIBKO Pa3JIM9IHbIX YHCEJI Ha OTPE3KE Maccusa?

dopmaTt BXOAHbIX AAHHbIX

Ha nepsoit crpoke mauna maccua n (1 < n < 300000). Ha Bropoii cTpoke n IesbIX 9UCesT OT
0 10 10° — 1 . Ha TpeTbeii CTPOKE KOJIHYECTBO 3aIIPOCOB (1 < ¢ < 300000). Cremytomue ¢ CTPOK
COJIEp2KAaT OIMCAHUE 3AITPOCOB, IO OJHOMY Ha cTpoke. KaxKbIit 3ampoc 3a1aéred mapoit neabx aucest [, r
(1<I<r<n).

@®opmaT BbIXOAHbIX AAHHbIX

BbIBe,ILI/ITe OTBETHI Ha 3allPOCHI II0 OJHOMY B CTPOKE.

MNpumep
CTaHIapTHHI BBOZ, CTaHIApTHHN BHBO
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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus

, 21 Hosbps 2020

3apgayda H. Ceonnep

Wmst Bxognoro dgaitira;
VMg BeixomHOTO aiiia:
Orpanundenne 10 BpeMEHU:
Orpanudenne 1o MAMSITH:

swapper.in
swapper.out
4 ceKyHJIBI
256 merabaiiT

CoBpeMeHHbBIE KOMITBIOTEPHI 3AIMKIHBAIOTCS
B JlecaTKHU pa3 3ddeKTuBHEE UeT0BEKa

Pexnamusrit mpocuekr OS Vista-N

[Tepen BozBpatenuem B mrab-kBaprupy koproparuu Aa3y u CKUBY IPHUIIIOCH 3AII0JTHUTH Ha, MECTHON
TaMOYXKHE JIEKJIapAIMIO O JI0X0/ax 3a BpeMs Busuta. [losyvyusiach JOBOJILHO BHYIIUTEIbHAS IOCJIEI0BA-

TEJIbHOCTb YHCEJI. O6pa60TKa STOH IIOCJIEI0BATEJIbHOCTU 3aHdA/Ia BECbMa J0JII'0€ BPEMHI.

— Csorep KpUBOii, — €O 3HAHUEM JIejIa CKa3aJl TAMOXKEHHUK.

— A 9gto Takoe cBommep? — cIpocuT JIO60NBITHLIN CKUB.
Aaz 00BSICHII, 9TO CBOMIEP — ITO CTPYKTYpa JAHHBIX, KOTOPast yMeeT JeJIaTh CIeAyIOIee.

e B3arh oTpe3ok 9ETHON JIMHBI OT X 10 Y U IMOMEHSITh MecTaMu 9ucjo r ¢ £+ 1, t+2 c x + 3, u T. 1.

e [Jocunrarh CyMMy YHCEs Ha IIPOU3BOJILHOM OTPE3KE OT a JI0 b.

VaureiBasg, 9T0 00CIET MOXKET 3aTSHYThCS HaI0Ar0, Koproparus «MU®» monpocwia Bac pemurs

pobJsieMy co cBomuepoM u mpomojennposarb DTO sddexkTusHO.

(DopmaT BXOAHbLIX OAHHbIX

Bo BxomaOM (haiisie 3a1aHbl OMUH MM HECKOJIBKO TECTOB. B mepBoil cTpoKe KarKI0r0 TeCTa 3aIlnCaAHbI
quciao N — JyiHa nocaegoBareabHocTu u quciao M — qucio onepanuii (1 < N, M < 100 000). Bo Bropoit
cTpoke Tecta cojepxkurcss N Iesblx dnces, He npesocxosmux 108 mo momymo — cama mocsenosaresis-
vocth. Hajee ciemyor M cTrpok — 3ampockl B dopmare 1 x; y; — 3aIlpoc IepBOro tumna, u 2 a; b; —
zarpoc Broporo tuna. Cymma Bcex N u M 1o Bcemy daiity He mpesocxoaut 200 000. Paitn 3aBepimaercst

CTPOKO# m3 nByX Hyseil. [apantupyercs, 910 x; < ¥, a a; < b;.

dopmaT BbIXOAHbIX AAHHbIX

,ZLHH KazKJIOT'0 TeCTa BbIBEJIUTE OTBETHI Ha 3allPOChl BTOPOI'O THIIa, KaK IIOKa3aHO B IIpUMEpPE. Pa3ae—

JISTATe OTBETHI Ha TECTHI IIyCTON CTPOKOIA.

Mpumep
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Tinkoff Generation 2020-2021. B. KopHesas onTumusauus
, 21 Hosbps 2020

3apayva |. BapeHbe

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Mauteit u KapJicon peruiu moittu Ha, iporysiky. OHEM 3HAIOT, 9TO MPOTYJIKa OyIeT COBCEM CKYJHOIA,
€CJIU 1Iepe/]l Hell He OIyCTOIINTh HECKOJIBKO OAHOK BApPEHDSI.

Maugwimm gocran u3 KiaagaoBku N 0aHOK BapeHbs M BLICTABUII UX B PAJ. B OaHKe HOMED 7 COMEPAKUTCS
POBHO @; IpaMM BapeHbs. Kapsicon HEMHOrO MojiyMaJj U pPeIui, 9To B HEKOTOPBIX DaHKaX HEI0CTATOYHO
BapeHbsi, U YTO B HaHKEe HOMED ¢ JIOJI?)KHO OBITH XOTsI OBbI b; TPAMM BapeHbsI.

Boixomuts us sroit curyanuun Kapscon xoder B M stamos. Ha kaxkmgom sTame on BeiOupaer ducia [,
r, £ U Y a 3aTeM BBIIOJHSET CJIEIYIOUe onepaliun: B 6aHKy HOMeD [ OH J00aBJseT © TpaMM BapeHbsi, B
b6anky HOMED | + 1 — = + y rpaMM BapeHbs, B OaHKy HOMEp [ +2 — x +y - 2, u Tak jgajee. B banky Homep
7 HaII repoii gobasut x + y - (r — l) TpaMM BapeHbsi.

MasbInny X04ueTcsl ONpEeIe/IuTh JIJid KayKI0i OaHKU ¢ HAMMEHBININI HOMED OIEPAaIlnu, II0C/Ie KOTOPOit
B Hell crameT xoTs Obl b; rpamMm Bapenbsi. [Tomornre Mauibiiy: HaiiiuTe COOTBETCTBYIOIIEE UUCJIO JJIs
Ka K0l OAHKH.

(DopmaT BXOAHbIX OAdHHbIX

B mepgoit cTpoke BxomHOTO (aitna 3agano oxmo uncao N (1 < n < 10%) — xommdectso 6amok. Bo
BTOpOii crpoke 3amannl N uncen a; (0 < a; < 2-10%) — u3HavaIbLHOE KOMYECTBO BapeHbs B GaHKe HOMEp
i. B rperbeii crpoke 3aganbr N unces b; (0 < b; < 2- 109) — MUHUMAaJIbHOE KOJIMUYECTBO BapeHbsl, KOTOPOE
JIOJIZKHO OBITH B DaHKe HOMED 1.

B uerseproii crpoke 3agano M (0 < M < 10°) — umcyio srarnos j106aBieHns BapeHbs B GAHKE, KOTO-
poie BoeimosiauT Kapsicon. B caenyromux M cTpokax ommMcaHbl CAME STAITbI B XPOHOJIOTHIECKOM TTOPSIJIKE.
Kazkapiit aTan sagan gernipbMa ancaamu [, 7,z uy (1 <I<r <N, 0 < z,y < 3-10°).

(DopmaT BbIXOOHbIX OAdHHbIX

BeiBemnTe N wumcen B OZHON CTPOKe, pasieieHHBIe MpobesioM. Uncio HoMep ¢ JOIKHO OBITH PABHO
HYJIIO, ecJii B 6aHKe HOMEp ¢ M3HAYaJbHO OBLIO JOCTATOYHO BapeHbsl, HOMEPY 3Talla, II0CJe KOTOPOIro B
Hell cTaHeT XOTs Obl b; BapeHbs, win -1, ecju Jaxke I0CJie BBITIOJIHEHHS BCEX TAIOB, B 3TOi banke OymaeT
HEJIOCTATOYHO BapPEHbsI. DTAIbI HYMEPYIOTCs C €IMHUIIDL.

MNpumep
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