Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apada A. River Land

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 5 CEKyHTT
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Ecte crpana ¢ 6osbioit peanoit cucremoit. ['opoma B 3Toit cTpane mpoHyMepoBasbl oT 1 10 N; TOpo/I
Ne 1 aBasiercst cronuneit. Peunast cucrema obpa3yeT KOpHEBOE JePeBO, TaK UTO CTOJIAIA sIBJISIETCST KOPHEM.
Kaxnas peka coemunsier mBa ropoja U TedeT K KOpHIO. [Ij1g KaxKJI0ro HEKOPEHHOTO TOPOJia ¢ €CTh PEKA,
KOTOpasi TeUeT U3 ITOr0 TOPOo/a B TOPOJ P;. B KaxKI0M ropojie Tak»ke €CThb MOPT.

B crpane ecTb TOJIBKO JBa c10coba, Iy TEIIeCTBOBATL MEXKy NOPOJaMU: Ha JIOJIKEe U Ha mapoMe. Jlogka
MOKET JIBUTATHCsI TOJIKO BHU3 110 TEUEHUIO (TO €CTh K CTOJIMIIE), B TO BpeMsl KaK IIapOM MOKET J[BUIaThCsI
B 0060uX HaIpaBjeHUsiX. ECTh IpsMble TapOMHBbIE MApPIIPYThI U3 KaXKJI0TO IOPTa B JIFOOOH APYyroi MOpT.

N3navaabpHO Bee MOPTHI OTKPBITHL. VHOTIa HEKOTOPBIE TTOPTHI MOTYT 3aKPBIBATHCS WU OTKPLIBATHCS
cHOBa (BO3MOXKHO, HECKOJILKO pa3). Ilopr B crosuie Beerja oTkpbIT. He paspernaercs myTerecTBOBaTh Ha
IIapoMe U3 3aKPbITOI'0 IIOPTa, HO JOIyCKaeTCd IIyTelIeCTBIE Ha [IapoMe U3 OTKPBITOTO IIOPTa B 3aKPLITHIN
ropt. IlyTenrecTBue Ha J0/IKe BCETia BO3MOXKHO, JaXKe U3 3aKPBITOTO MOPTA.

WHorma BbI XOTUTE OTIPABUTHCS B IIyTellecTBre. Bhl y2Ke BBIOpan ropoj, B KOTOPOM HAaYHETe IIyTe-
mectBre. OJHAKO y Bac JOCTATOTHO JIEHET TOJIBKO JJIsi OJHOW moe3aku Ha mapome. [losromy BbI XOTHTE
COBEPIIUTD IIyTEIIeCTBUAE CJIEIYIONINM 00pPa3oM:

e Bribparb roposx b u oTIIpaBUTHCA B 3TOT IOPOJL HA JioAke. /o/KHa ObITh BO3MOYXKHOCTD Iy TEIIeCTBO-
BaTh OT v JI0 b Ha JIoJKe (B 9aCTHOCTH, ¥ = b pa3peIeHo).

e Pemuth b0 MpOMO/KUTEL ABUXKEHHME W3 ropoja b Ha mapome, Jud0 3aBEepPIIUTh MOE3KY B 9TOM
ropoje.

e FEcym BbI peraere Mpoao/KUTh IIyTh Ha IapoMe, BbI BEIOMpaeTe Topos, f U OTIPaBJISIeTECh Ha ITapoMe
ot b 1o f. Takke j0/2KHA OBITH BO3MOXKHOCTD Iy TEIIECTBOBATE OT b 110 f Ha mapome: He paspernaercst
Iy TEIECTBOBATH BJIOJIb JIIOOOH PEKH JBaXKIbl (HE3ABUCHMO OT HAIIPABJICHNUS ), T.€., KOTJIa BBl pellaeTe
IPOJIOJIZKUTE IyTh HA HapoMme, Kpardaiimme mytu Mexk iy (v,b) u (b, f) He HOJKHBI UMeTh OBIIUX
PeK.

e Bui io6uTe myTenecTBOBaThL HA MAPOME, ITOITOMY YeM OOJIbIIIe PEK BBI TIOCEIAeTe BO BPEMSI 1Ty TeIIie-
CTBUs Ha IApOMe, TeM CYACT/INBee Bbl CTAHOBUTECH. TaKyKe B KarKIOM I'OpOJe €CTh (DUKCUPOBAHHAS
KpacoTa; JaBaiire 0003HAYNM KPACOTY TOpoOJia i KaK a;. 3aTeM, Jisl MOe3KKU co 3HadenneM 1 (st
KazKJI0il TI0e3/IKU 3a/IaH0 CBOE 3HAYEHHE) ONpENIesInM, YTO BbI Hojydaere cdactbe ap + D - T, tae
D — pyiuna mapipyTa napoma (KOJMYeCTBO PEK, TOCEIAeMbIX BO BPEMsl [y TEIIECTBHs HA IAPOME;
BO3MOXKHO, HOJIb, €CJIH IIPOJIOJIKUTH IIYTEIIECTBHIE HA MAPOME M3 ropojia b HEBOZMOXKHO).

Bor mosnkabl 06paborars () 3ampocoB. EcTh Tpu Tuna 3ampocos:

1. - v: mopT B ropojie v 3aKpbiBaeTcd. ['apaHTUpyeTCs, UYTO MOPT B TOpoOJie ¥ OBbLI OTKPHIT JIO TOTO
3ampoca.

2. 4 v: mOpT B TOPOJie ¥ BHOBb OTKPBLIBaETCs. ['apaHTUPyeTCs, UTO MOPT B TOPOJE ¥ OBLI 3aKPBIT IO
3TOr'O 3aIIPOCa.

3. 7 v T BBI XOTHTE COBEPIIUTH [TOE3JIKY CO 3HadYeHneM 1 U3 ropoja v.

JL71st KazK10ro0 3ampoca TPeThero THIa HallInTe MAKCUMAJIBHOE CIACThe, KOTOPOE BbI MOYKETE IOy IUTh
OT TaKOU MOE3IKU.

dopmaT BXOAHbIX AAHHbIX

[lepBasi cTpoKa cojlep:KuT JBa Teabix aucaa N n Q (2 < N <3-10%, 1< Q < 3-10%).
Bropas crpoka comepxur N — 1 1iesoe 9ucio pa, ps,...,pn (1 < p; <i).
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BoaHblii ctaguoH, 21 oktsbps 2020

TpeThst cTpoka comepkuT N HeJbIX Tucer aj,ds, - - .,ay (1 < a; < 109).
Caenyromue () CTPOK ONMCHLIBAIOT 3allpoCchl B QropMare, OHNUCAHHOM B yciaoBun. 1 < v < N,
1< T <10

@dopmaT BbIXOAHbIX AAHHbIX

,ZLHH KazKJI0ro 3alIpoca TPEeThLEro TUulla BbIBEIUTE OTBET Ha HEr'o B OT,HGHBHOﬁ CTPOKE.

CucTtema oueHKkn

ITonzamaya | om. orpanunydeHus | Baaabl
1 N, Q <1000 30
2 N,Q < 10° 35
3 — 35
MNpumep
CTaHZApPTHHE BBOJ CTAHZAPTHLHE BHBOZ
10 9 57
123226388 42
30 20 6 13 8407 9 13 1 33
7?4 11 30
-4
7?4 11
-7
? 10 6
+ 7
-6
-2
7T 4
3amevaHue

B nepBomM 3ampoce BbI IyTelecTByeeT Ha mapoMe u3 ropoja 4 B ropof 7.

Bo BTOpOM 3arpoce Bbl He MOXKeTe IIyTEIIeCTBOBATH HA IIapOMe U3 ropoja 4, MO3ITOMY BbI JOJKHBI
HCIIOJIb30BATh BTOPON IO BBITOJHOCTUA MapIIPYT, KOTOPLI UIET OT ropojia 2 K ropomay 7.

B Ttperbem 3arpoce BbI ejieTe B rOpo/jl 8 Ha JIOJKE, & 3aTeM B IOPOJ 7 Ha IIapOMe.

B uerBeprom 3ampoce Bbl eziere B crouily (ropog No 1) Ha JIoJIKe U He IyTelecTByeTe Ha [MapoMe.
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3apada B. KombokameHb

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

OjiHa GoJsibIliast KOMITAHUST paspabaTbiBaeT KOMIBIOTEPHYIO Urpy «KoMOokaMeHb», KOTOpasl JOJIKHA
MUT'OM IIePEBEPHYTH BCIO UHIycTpuio. [IpaBuiia urpbl J0CTATOYHO CJIOXKHBIE, U HA PEAJIMIAIIIO CEPBEPHOIO
JIBUYKKA, MOJIEJTUPYIOIIEro X0/ UT'PbI, ObLT 00bsiB/IeH KOHKYpC. OT Bac TpebyeTcst peain30BaTh MOJ00HBIIHN
CEePBEPHBIN TBUZKOK.

CyTb Urpbl — UI'POKU yMEIOT MPU3LIBATH HA apEHY U yCHWIMBATH CYIIECTB, UCIOJb3Yys 3aKJIMHAHUS, a
TaK Ke 3aCTABJIATh UX CPaXKaThCsA APYT ¢ Apyrom. Kazkioe cyIecTBo nMeer JiBa mapaMeTpa — 9UC/IeHHOe
3HAYEHUE ATAKU ¢ U JUCJIEHHOE 3HAYEHHUE OCTABINErocs 3/10poBbs h. Ijisi KpaTkocTtu OyjeM 0003HAYATH
apaMerpsl cyinecrsa Kak (a, h). VlcxonHo Ha apeHe HET CyIIecTB.

Urpoky mocTynmHBI cIeayIone 3aKIMHAHIS:

e [Ipuswis cywecmsa: Ilpussars HOBOE cymecTBO ¢ Xapakrepucrukamu (1,1). Ecin yxe B urpy 66110
BBeIeHO k CYIIECTB, TO HOBOE CYINECTBO HOoJydaeT Homep k + 1.

e Laazocaosenue cuavt: YIBOUTH ATAKy BBIOPAHHOTO CYIIECTBA. HC/M 10 NIPUMEHEHUsT STOT0 3aKJIMHA-
HUsI OHO UMEJIO XapaKTepucTuku (a,h), To mocje 3moro JeicrBust oHO GyjleT UMeTh XapaKTepucTh-
ku (2a, h).

e Boocecmeennwiti 0yx: YIBOUTH 310POBbE BLIOPAHHOIO CyIecTBa. Kcam 10 IpUMEHEHHs 9TOro 3a-
KJIMHAHWS OHO MMEJIO XapaKTepUCTuku (a, h), TO mOcie 9TOro JAeHCTBHs OHO Oy/IeT NMEeTh XapaKTe-
pucruku (a,2h).

o Konus us sasv: Ilpussars HOBOE CyIECTBO, KOTOPOE OYIET UMETH TAKHE YKe XapaKTePUCTUKHU, KaK U
BBIOpaHHOE 3aKJIMHAHUEM CyInecTBO. Eciiu y2Ke B Urpy ObLIO BBEIEHO k CyIIECTB, TO HOBOE CYIIECTBO
noydaer Homep k + 1.

o Cpasicatical: 3acTaBuUTh IBYX Pa3IUIHBIX CYIIECTB CpasUThbCst. Bo BpeMsi cparKeHust 00a CyIecTBa
OJTHOBPEMEHHO HAHOCST JPYT JAPYTY IO OTHOMY VAAapy, YMEHbIas KOJUIECTBO 3[0POBbs COIIEPHUKA,
Ha 3HadeHMe CBoeil araku. Tak, eciam cpaykaroTcs JBa CyNIECTBa C Xapakrepuctukamu (ap,hy) u
(a2, he), TO TMOCIE CpakeHusi OHEU Oy/yT UMETb Xapakrepuctuku (ai,hy — az) u (ag, hy — ai), co-
oTBeTCTBEeHHO. Ecju mociie cpaxkeHust y cyInecTBa octaercst ) WIu MeHbIle €IUHUIL 3I0POBbsi, OHO
yMupaeT u 00JIbIlle He MOXKET y4aCTBOBATH B UIDeE.

OT cepBepHOTO JIBUKKA, HA PEATU3AINI0 KOTOPOro 0ObsBIEH KOHKYPC, TPEOYeTCs CIIOCOOHOCTD PO~
MOJIEJINPOBATH BCE COOBITUSI U JIJIsl KaXKJIOTO CO3JIAHHOIO BO BPEMsl UTPBI CYIIECTBA BBIBECTH HOMED XOJIA,
H& KOTOPOM OHO MOTUOJI0, JINOO ONPEIETUTD, YTO OHO OCTAJIOCH YKUBO K KOHILY UI'PHI.

Kpome Toro, IBUKOK J0J2KEH KOPPEKTHO 06pabaThiBaTh CJIydan, KOTJA UIPOK MBITAETCS B3anMO/Ieli-
CTBOBAThH C MEPTBBIMHU TI0 MHEHHUIO CEPBEpa CYIECTBAMU: €CJIN 3aKIuHauue baazociosenue cuav, Booice-
cmeennoit dyx umu Cpaotcatica! obpaleHo K y»Ke MEPTBOMY CYIIECTBY, TO HE JOJIZKHO IIPOU30ATH HUYIErO.
Ecnu saknunanne Konusa u3 Aa6b, TPUMEHEHO K MEPTBOMY CYIIECTBY, CO3JAETCS €ro MEPTBas KOMHS C
TaKUMU K€ XapaKTEepUCTUKaMt, HO YMepIIasd Ha TEeKyHeM X014y, B MOMEHT KOIIUPOBaHUII.

®dopmaT BXOAHbIX AaHHbIX

B mepBoit crpoke gano 9ncsio m — KOJIMYIeCTBO coBeprieHHBIX X008 (1 < n < 250 000).
B ciemyronmx n cTpokax JaHbI XOJbI, IIPUIIEIINE K CEPBEPHOMY JIBUKKY, B CJIeIyIOlIeM (opMmare:

e 1 — mpuMeHuTH 3aKkjuHaHUE [Ipusvis cywecmsa;

e 2 — IPUMEHHUTH 3aKJUHAHUE BAG20CA0BEHUE CUABL K CYIIECTBY ¢ HOMEDPOM i;
e 3 i — NpUMEHHTH 3akJinHaHUEe Boocecmeennvili dyr K CyIecTBy ¢ HOMEPOM i;
e 4 ¢ — npumeHUTH 3aKauHAHUE KOonus u3 Aa6bl K CYIIECTBY C HOMEDPOM %;

e 5 i j — mpuMmennth 3akaunanne Cpasrcatical K cyImecTBaM ¢ HOMEPAMH & H j.
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BoaHblii ctaguoH, 21 oktsbps 2020

lapanTupyercs, 410 J100bIe YIIOMSHYTBIE B 3allpOCax CYIIECTBA K MOMEHTY 3allpoca y2Ke ObLIH IIPH-
3BaHbI, HO, BO3MOXKHO, MOT'YT y2Ke ObITh MEPTBBHL.

@dopmaT BbIXOAHbIX AAHHbIX

B mepBoit cTpoke BbIBeIUTE OTHO MEJI0€ YUC/IO0 kK — KOJUYECTBO CYIIECTB, IIPU3BAHHBIX 32 BPEMSI UT'DHI.
B cnenmyroreit crpoke BeiBeauTE K 1EBIX YUCEN L1, to, . ..,y — €CJIM CyIIECTBO C HOMEPOM i OCTaJI0Ch

2KUBO K KOHILY UI'DBI, TO t; JO/KHO ObITh paBHO —1, mHade t; JO/DKHO OLITH paBHO HOMEpPY XOJla, Ha

KOTOPOM OHO TOTHOJIO.

MNpumep
CTaHIAPTHHHE BBOJ, CTaHOAPTHHHE BHBOZ,
16 5
1 13 514 -1 16
2
3
1
512
31
1
33
33
41
513
33
513
543
543
41
3ameuaHne
B Tabuie MOXKHO yBHJIETH, KAK U3MEHSIIUCh XapAKTEPUCTUKU CYIIECTB B TIEPBOM IIPUMEDE.

XOJ1 1 2 3 )

0 _ _ _ _

1| (1,1) : . ;

2 | (2,1) : ; ;

3 (2, 2) - - -

4 (2, 2) (1, 1) - -

5 (2, 1) | meprBO - -

6 (2,2) | meprBO - -

7 (2,2) | meptBo | (1, 1) -

8 (2,2) | meptBO | (1, 2) -

9 (2,2) | meptBo | (1, 4) -

10 | (2,2) | mepreo | (L4) | (2,2)] -

11 | (2,1) | meprBo | (1,2) | (2,2) -

12 | (2,1) |wmeprBo | (1,4) | (2,2) -

13 | meprBO | MmeptBO | (1,2) | (2,2) -

14 | meprBO | MepTBO | MepTBO | (2, 1) -

15 | mepTBO | MepTBO | MepTBO | (2, 1) -

16 | meprBO | MepTBO | MepTBO | (2, 1) | MepTBO
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apava E. CoegnHeHune n pasbeanHeHmne

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Ber korja-Huby e cobimaiu mnpo 06xox B riaybuny? Hampumep, ucrmob3yst STOT aJIlOPUTM, BBl MO-
JKeTe MPOBEPHUTH siBJIseTcst Jin rpad cBasHbM 3a Bpems O(FE). Ber Moxkere jayke mocanTarb KOJIUIECTBO
KOMIIOHEHT CBSI3HOCTH 3a TO YK€ BPEMs.

A BBI KOT/Ia HHUOYID CIIBIIIANN PO CUCTEMY HEMepPeCceKaloNuXest MHOXKecTB? Vcnomb3yst 9Ty CTpyK-
TypY, BbI MOXKeTe ObicTpo obpabaTbiBaTh 3ampocsl “lobasutsk pebpo B rpad”’ u “Ilocuurars KoJimaecTBO
KOMITOHEHT CBSI3HOCTH B rpade’.

A BBI KOria-HUOYIb CJIBIIATN O dunamuveckol 3amade cBsazHocTH! B 3To# 3a/1ade BaM HEOOXOMMMO
06pabaThIBATDL TPU THUIIA 3AIIPOCOB:

1. Hobasuth pebpo B rpad.
2. ¥YmanuTh pebpo u3 rpada.
3. TlocumTaTh KOJIMYECTBO KOMIIOHEHT CBA3HOCTH B Irpade.

Mozxxno cquTaTb, 9TO rpad) ABJIAETCA HEOPUEHTUPOBAaHHBIM. Nznavaiasao rpad) ABJIAETCA IIYCTBIM.

dopmaT BXOAHbIX AAHHbIX

B nepBoit cTpoke HaxomaTcest 1Ba mesbix unciaa N u K — KoJndecTBO BEPIUH U KOJUIECTBO 3aIIPOCOB,
corBercrBero (1 < NV < 300000, 0 < K < 300000). Creayromue K cTpoK cofepzKaT 3aIpocChl, TI0 OTHOMY
B cTpoke. KaxK/iplif 3alpoc UMeeT OJMH U3 TPeX THUIIOB:

1. + u v: JHobaBuTh pebpo MeXK Iy BEPIIMHAMA U U v. | apaHTHPyeTcs, 9TO TaKoro pebpa HerT.
2. - u v: YaaJuTh pedpo MexXIy u u v. [apanTupyercst, 970 Takoe pedpo eCThb.

3. 7: IlocunTarh KOJMIECTBO KOMIIOHEHT CBSI3HOCTH B rpa(be.

Beprmuasr mporyMepoBaHbl nietbiMu gncaamu oT 1 1o N. Bo Beex 3ampocax u # v.

dopmaT BbIXOAHbIX AAHHbIX

ZLHE{ KazKI0T'0 3allpoCa THUIla t?,, BbIBe,ZLI/ITe KOJINYE€CTBO KOMIIOHEHT CBfA3HOCTU B MOMEHT 3alIpoca.

MNMpumep

CTaHIApPTHHN BBOZ, CTaHZAPTHHY BHBOL

11

N = = Ol

~N + 4+ + 4+ 4+ 9O
gD W N
= oD W N
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3apgayda F. YpHbl n wapbl

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

IIycth y Bac ecTh n ypH, B KaXKJIOH M3 KOTOPBIX JIC2KUT II0 OJIHOMY IIApUKYy. Y PHA C HOMEPOM % CO-
JEpKUT IMapuK IOM HOMEPOM i. Y BAC €CTh CIENUAJIbHOe YCTPOMCTBO, KOTOPOE MO3BOJISET IePEMEIIATD
mapuku. M ype3BbraaiiHo TPOCTO MOJIb30BATHC: CHAYAJIA BbI BLIOMPaeTe HEKOTOPBI OTPE30K ITOCIEI0OBa~
TesIbHBIX YpH. [locsie 3Toro Bbl BhIOMpaeTe HEKOTOPKIH JPYToil OTPE30K IOCIEI0BATE/HLHBIX YPH TAKOMH 2Ke
JJIMHBI, KaK ¥ UCXOJHBIN, U 3aTeM IIapUKUA U3 YPH NEPBOIO OTPE3Ka IEPEMEITAIOTCS B COOTBETCTBYIOIINE
YPHBI BTOPOT'O OTPE3KA.

Jlana moc/ie[0BaTeIbHOCTD TIEPEMEIEHN. YCTAHOBUTE, B KAKON YpHE OKAXKeTCH KaXKIbIH ITapuK.

dopmaTt BXOAHbIX AAHHbIX

IIepBast cTpoKa BXOJTHBIX JAHHBIX COAEPXKUT JBA UUCJA N U M — YNUCJIO YPH U UUCJIO0 IepEeMeIeHnit, Co-
orBercTBeHHO (1 < n < 100000, 1 < m < 50000). Kaxkast u3 cieayromumx m CTPOK COJAEPXKUT TPH IUCIIA
count;, from; u to;, Koropble 03HAYAIOT OJHOBPEMEHHOE IIEPEMEINEHNEe BCEX IAPUKOB U3 YPHBI from; B
ypHY t0;, BCceX MApUKOB u3 ypHbI from;+1 B ypHY to; +1, ..., Bcex MapuKoB u3 ypHbI from;+ count; — 1
B ypHy to; + count; — 1 (1 < count;, from;, to; < n, max(from;,to;) + count; < n+1).

@dopmaT BbIXOAHbIX AAHHbIX

BbIBeILI/ITe N duceJl — UTOr'oBbI€ IMO3UITUN KaKI0T'0 IIapuKa.

Mpumep
CTaHOApTHHE BBOZ, CTaHOApTHHHE BHBOZ,
2 3 11
112
121
121
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3a,u,aL|a G. K-= nopAaagkKoBast CTaTUCTUKA Ha OTpe3Ke

Nwmst BxosHoro daita: CTaHZAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 1Mo BpEMEHMU: 2 ceKyHIbBI
OrpaHnudeHue 1o IaMsITH: 256 merabaiiT

Jan maccus u3 N HeoTpuIATEIBLHBIX uuces, crporo Menpimux 10°. Bam Heo6XOmMMO OTBETHTH Ha
HECKOJIBKO 3allpOCOB O BeJIMUUHE k-il OPSI/IKOBON CTaTUCTUKK HA oTpe3ke [[, 7).

®dopmaT BXOAHbIX AAHHbIX

[Tepsas cTpoka cogepxkut dncao N (1 < N < 450000) — pasmep maccusa.
Bropas cTpoka MOXKeT OLITh HCIIOIL30BaHA IS MeHEPAlMHd ¢; — HAYAJIbHBIX 3HAYCHUI 3JIEMEHTOB
maccuBa. Ona cogep:kut Tpu ducia ay, l um (0 < aj,l,m < 109); aast ¢ ot 2 10 N

a; = (a;_1 -1 +m) mod 10°.

B wacrnocrn, 0 < a; < 107.

Tperbst crpoka cojiep:KuT oiHo 1esoe ucyio B (1 < B < 1000) — KOJIM4ecTBO IPYIII 3aIPOCOB.

Cremyiormue B cTpPOK ONHUCBHIBAIOT OMHY T'PYyIIy 3ampocoB. KaxKmas rpyIma 3aIpocoB OMUCHIBAET-
cst 10 uncmamu. IlepBoe dmciao G 0b6o3HAYaET KOJMYECTBO 3alPOCOB B rpyime. Jlajgee ciemayior dmcia
z1, lp m mg, 3aTeM Y1, ly u my, 3aTem, ki, lp 1 my 1<z <y1 < N,1 <k <y —a1+1,
0 < lyymyg, ly,my, [, my, < 10%). DT uncia NCHOIL3YIOTCS /I FeHEePAIMN BCIOMOTaTEe/IbHBIX TT0CIe[0Ba-
TeJIbHOCTEIl Ty 1 g, & TAKJKE MapaMeTPOB 3alPOCOB ig, jo U kg (1 < g < G)

rg = ((ig=1 —1) 1z +myz) mod N) +1, 2<g<G
yg = ((g-1 = 1)1y +my) mod N) +1, 2<9<(CG
ig = min(zg,y,), 1<g<CG
Jg = max(zg,yg), 1<g<G
kg = (((kg—1 —1) -l +my) mod (jg—ig+1))+1, 2<g<G

CreHnepupoBaHHBIE TIOCIEOBATEILHOCTH OIUCHIBAIOT 3AIIPOCHI, g-if 3AIIPOC COCTOUT B MTOUCKE kg4-ro no
BeJINIMHE 9HCIIa CPEIU SJIEMEHTOB OTpPe3Ka [ig, jg).
CyMmMapHOe Kom4decTBO 3anpocoB He npepocxoaur 600 000.

(DopmaT BbIXOAOHbIX AdHHbIX

BbIBeILHTe C€IMHCTBEHHOE YUCJ/IO — CYMMY OTBETOB Ha 3allPOCHI.

Mpumep

CTaHIApPTHHE BBOZ, CTaHIAPTHHE BHBOZ
15
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apaya H. Intercity Express

Wnmst BxogHoro dgaitira; CTaHIAPTHHE BBOL
Vms BeixomHOTO aiiia: CTaHAAPTHHH BHBOZ,
Orpanndenue 1o BpeMeHH: 1.5 cexyn
OrpaHnudeHue 1o IaMsITH: 256 merabaiit

Anjnpeit paspabaTbiBaeT cucTeMy JJIsl IPOJIAXKH KEJIE3HOIOPOXKHBIX OmieroB. OH cobupaercst mIpoTe-
CTUPOBAThb ee Ha MexXIyropogHeil JKCIpece JTUHUN, KOTOpasi COeIUuHsIeT JIBa OOJIBIINX T'OPOJa U MMEET
N — 2 MPOMEXKYTOYHBIX CTAHINN, TO €CTh B UTOI'€ €CTh 1 CTAHIWI, IPOHYMEPOBAHHBLIX OT 1 J10 n.

B MexmayropogmeM DKcIIpecc Ioe3zie eCThb § MeCT, MPOHYMEPOBaHHBIX ¢ 1 ;10 s. B Tectupyromem
pexKumMe crucTeMa MMeeT JIOCTYII K 0a3e JJaHHBIX, Cojep:Kalleil IMpoJaHHbIe OWIeThl B HAIPABICHUU OT
craHmuy 1 10 CTAHIME N U IOJKHA OTBEYATH Ha BOIPOCHI, MOXKHO JIM IIPOAATH OUJIET OT CTAHIMH G IO
cTaHIMu b, U ecyiu Jia, HY>KHO HAWTH MUHUMAJIBLHBI HOMED MeCTa, KOTOPOEe CBODOJHO Ha MPOTSIKEHUN
BCEro IyTH MeXKIy a u b.

M3HavaabHO crCTEMa UMEET TOJIBKO JIOCTYII Ha YTEeHHE, TO €CTh JlaXke e€CIU €CTh CBOOOIHOE MECTO, OHA,
JOJIZKHA, COODIIUTH 00 9TOM, HO He J0JI’KHA W3MEHSITh JTaHHBIE.

ITomorure AHApPEIO IPOTECTUPOBATEL €r0 CUCTEMY HAIIMCAHMEM IIPOrPAMMBI, KOTOPLIE OyIeT HaXOIUTh
OTBETBI Ha BOIIPOCHI.

®dopmaT BXOAHbIX AAaHHbIX

[lepBasi cTpoka COMEPKUT YUCIO N — KOJUYECTBO CTAHIUN, S — KOJIMIECTBO MECT U 1M — KOJIMIECTBO
yaxe npogannbix omaeros (2 < n < 107, 1 < s < 100000, 0 < m < 100 000).

B caenyromux m crpokax onucaHbl OUIJIETHI, ONNCAHNE KaXKJOr0o Oujiera COCTOUT U3 TPEX UYUCENT: C;,
a; 1 b; — HOMED MecTa, KOTOPOe 3aHUMAET BJIaJIesIel] OuieTa, HOMep CTAHIUU, ¢ KOTOPOii IIPOJIaH Ouier u
HOMED CTaHIUH, /10 KoTopoil npojan 6uier (1 < ¢ < s, 1< a; <b; < n).

Cuestytoriue CTpOKU CoOfiep:KaT 4ucio ¢ — KojmdectBo 3anpocoB (1 < ¢ < 100000). Cuermanbhoe
BHAYEHHUE P JOJIKHO MOJICPKUBATHCI B T€UEHUE CUNThIBaHUs 3ampocoB. N3uagaabno p = 0.

Cremyromniue 2q CTPOK OMUCHIBAIOT 3aIPOChl. KaxKJiplit 3a11pOC ONMMCHIBACTCS JABYMsI UUCIAMU: T; U Y;
(z: < yi).

YT0o0bI OJIyIUTH TOPOJIA ¢ U b MeXKTy KOTOPBIMEU HY?KHO IIPOBEPUTH HAJUYIUE MECTA, UCIIOJIb3yeTCs
cienyiomas dpopmyia;

a=x; +p, b =1y; +p. OrBer Ha 3anpoc — qucyo 0, eciu HET MeCTa Ha KaXKJOM OTPE3KE MEXK/Iy @ U
b, WM MUHUMAJILHBIN HOMED CBOOOIHOIO MECTA.

[Tocsie orBera Ha 3ampoc, HAJIO IPUPABHATH YUCJIO P IOJYYEHHOMY OTBETY HAa 3aIpPOC.

®dopmaT BbIXOAHbIX AAHHbIX

,ZLHH KazKJ/I0ro 3alrpoca BbIBEIUTE OTBET Ha HErO.
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

Mpumep

CTaHIApTHHN BBOZ, CTaHIAPTHHY BHBOL

W W NN = O,
W NP = N W
W oD ool

O O OO NOWNN -

N = = =
w NN NN

-2 0
2 4
13

14
25
15

3ameyaHune

O6paruTe BHEMaHKe, 4TO 3aIIPOCk! Beis T tak: (1,2), (2,3), (3,4), (4,5), (1,3), (2,4), (3,5), (1,4),
(2,5), (1,5).
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apaya |. CHeroBuku

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Wmst BBIXOIHOTO paiiia: CTaHIAPTHHYA BHBOZ,
Orpanndyenue 110 BpEMEHU: 4 ceKyH/IBI
OrpaHndenue 1Mo IaMsITH: 64 merabaiiTa

Buma. 2012 roa. Ha done rpsiayiero Amokanmcuca u KOHIA CBETa, HE3aMEUEHHON MpOTILIa HOBOCTE 00
0YEePEIHOM IMPOPBLIBE B 00JIACTIAX KJIOHUPOBAHUS U CHEIOBUKOB: KJIOHUPOBAHUsI CHETOBUKOB. BbI KOHEUHO
3HaeTe, HO Mbl BaM HAIIOMHUM, YTO CHET'OBUK COCTOUT U3 HYJIA WU 00Jiee BEPTUKAJIBHO TOCTABJICHHBIX
JIPYT Ha JIpyra IMapoB, a KJIOHUPOBAHUE — 3TO MPOILECC CO3JIAHUS MICHTUIHON Konu (KJIOHA).

B mecreuke MectsukoBo yumrens Awngpeit CepreeBud YUuTeab KyMWJI HUepe3 WHTEPHET-MAra3wH
«uTepHeT-Mara3un amnmnapaToB KJIOHUPOBAHULAY AIIapaT Jjisd KJIOHUPOBAHUs CHETOBUKOB. Temepnb neTu
MOI'YyT UI'DATh U JIa2Ke UI'DAIOT BO JBOPE B CJIEJYIOILYIO UTDY. BpeMst oT BpeMeHu OJuH U3 HUX BBIOMPAET
IIOHPABUBIIIETOCSI CHETOBUKA, KJIOHUPYET €ro u:

e b0 10OABJISIET €My CBEPXY OJIMH IIap;
e 00 yJiassieT U3 Hero BepXHuii map (ecim CHErOBUK He IyCTOi).

Yuurens Auapeit CepreeBud Y UnuTeslb 3allUCaJ TOCJIEI0BATEILHOCTD JEHCTBUI U Teleph X04eT Y3HATH
CYMMAapHYIO MacCy BCEX MOCTPOEHHBIX CHETOBUKOB.

dopmaTt BXxOAHbIX OaHHbIX
[Tepsasi crpoka cojepxxkut Kosmaectso Jeiicreuii n (1 < n < 200000). B crpoke HOMep @ + 1 comep-

KATCHA ONMUCAHUEe JeUCTBULI ©:

e t m — kJioHnpoBarb cHeroBuka Homep t (0 < ¢ < i) m jobGaBUTH CBepxXy IIap Maccoi m
(0 < m < 1000);

e t 0 — kJloHMpOBaTh cHeroBuka HoMep ¢ (0 < ¢ < i) u ygaaurh BepxHuil map. [apantupyercs, 4ro
CHErOBHUK t He ILyCTOIl.

B pesymbrare neficTBus i, OMUCAHHOIO B CTPOKE © + 1 co3zaeTcs CHEroBUK HOMED ¢. VI3HAYaAIbHO MMeeTcCst
IIyCTOH CHEI'OBUK C HOMEPOM HOJIb.
Bce uncna Bo BxomHOM haitsie 1esbie.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenuTe cymMapHyO Maccy IMOCTPOEHHBIX CHEI'OBUKOB.

Mpumep

CTaHIApPTHHN BBOZ, CTaHIAPTHHY BHBOJ
74
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apaya J. lNepcucreHtHas ovepeqb

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

PeanuzyiiTe nepcucTeHTHYIO OUepEIb.

CDopmaT BXOAHbIX OAdHHbIX

[Tepsast crpoka cojepxut kosmaectso Jeiicrsuii n (1 < n < 200000). B crpoke HOMep @ + 1 comep-

ZKHUTCA OIIMCaHUe rZL(%IL/'ICTBI/IH 1

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
0.5 cexyun

256 merabaiiT

e 1 t m — nobaBuTh B KoHer ouepeu Homep ¢ (0 < ¢ < i) aucyio m;

e -1 t — ymamurh u3 odepeau Homep t (0 < ¢ < i) TMEPBBIil SJEMEHT.

B pesynbrare nmeiicTBus %, ONUCAHHOTO B CTPOKe ¢ + 1 co3maercs odepeas Homep ¢. VM3HavuabHO MMeeTcst

IIyCTad o49epe/ib C HOMEPOM HOJIb.

Bcee uncna Bo BxomHOM baiiie 1esble, U TOMEIMIAIOTCST B 3HAKOBBIN 32-OMTHBIN THIL.

@dopmaT BbIXOAHbIX AAHHbIX

JList KazKIoit onepanuy yaa/leHus BBIBEAUTE YIAJEHHBIN 9JIEMEHT Ha OTAebHON CTPOKE.

MNpumep

CTaHLAPTHHHE BBOJ,

CTaHOAPTHHE BHBOZ,

|
[ae
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apgayda K. KoHTtpon NMkc KonTpon Ba

Nwmst Bxosuoro daita: CTaHIAPTHHY BBOJ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 CeKyH/IbI
OrpaHnudenue 1o IaMsITH: 960 merabaiiT

Ota 3a/a9a ObLIA HAIVIO CKOIUITACIEHA
IIpeToJIaBaTesIsIMI CO CTOPOHHETO Pecypca.

Bawm jana crpoka S cocrosimmast u3 mudp 1, 2, 3. Jnuny crpokn obosnaumm 3a |S]|.
V Bac ectb Kypcop. bymem oboznadarh ero nosunuio 3a £. O3HadaTh HO3UMMS OyIET CJIeIyIOIIee:

e Ecimu ¢ = 0, TO Kypcop HAXOIUTCsI TIepe.T IEPBBIM CUMBOJIOM S
e Eciu ¢ = |S|, To Kypcop HaXOAUTCs TI0CJIE HOCJIETHEI0 CUMBOJIA S.
e Eciim 0 < £ < |S|, To Kypcop Haxoaurcst Mexky Sy u Spyq.

Bynem naspiBaTh Slefy HpedUKC CTPOKH S /10 HO3UIUU Kypcopa, U Syight cydduxc crpoku S mocie
Kypcopa. Mnaue roops, Kypcop «paspe3aeT» CTPOKy S Ha Slefy 1 Sright-
Eme y mac ects crpoka C, uznadaabHo myctasi. C Hell JOCTYIHBI ONEpaIii TpeX BHUJIOB:

e Bripesars. [Ipucsaubaer C < Syignt, 3aTeM npucsauBaer S <— Slef.
e BcraBurs. IlpunuceiBaer crpoky C' K cTpoke S crpasa.
e IloaBunyTts. Casuraer Kypcop Ha 1 BipaBo, yBeauvuuBaeT £ Ha eIUHUILY.

WznavgaibHO KYypPCOp HaxXOJUTCA B IIO3UINU ¢ = 0. BareM MBI JejraeM CJIe,HyIOHH/Iﬁ AJITOPUTM:

1. IlonBUHYTS.
2. BbipesaTs.
3. BcTaButh, BhIOIHSIETCsT Sy pas.

4. Ecmu £ = |S|, ocranoBurs pabory. Unate navars cnadasa ¢ mara 1.

Cobemeenmo, wmo om eac mpebyemcs:
Bawm jaercst crpoka S, u jiBa HATYDPAJbHBIX YHUCIA T U 7. BBITOJHUM HAI AJTOPUTM U JOXKIEMCSI
MOMEHTa, KOTja £ BIEpBbIE JOCTUTHET 3HAYEHWs] T; 3TO MPOU30HIET mocye odepeaHoro I1oaBUHYTH.

Yemy OyyT paBHBI IIOCTEIHEE 1 CHMBOJIOB ¥ Sleft B 9TOT MOMEHT?
Boru xommmnacTbl yTBEPXKIAIOT, YTO B X0e PabOThI aaropurMa £ JOCTUTHET 3HAYCHUS T .

dopmaT BXOAHbIX AAHHbIX

B mepBoit cTpoke BBOAUTCSI IUCIO t — UUCIIO TECTOB. TeCThI MEPEUnCISTIOTCS OIUH 3a JIPYTHM.
B mepBoit cTpoke st KarKJI0T0 TeCTa BBOAATCS YHUCIA T W M. B ciremyrommeit cTpoKe MjIs 9TOTO TECTa
OyIer BBelleHa M3HAYAIbHAsI CTPOKa S.
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

(DopmaT BbIXOOHbIX OAdHHbIX

ZLHH KazK/I0T'O0 TeCTa, BbIBEJIUTE B HOBOM CTPOKE 7 CUMBOJIOB — OTBET Ha TECT.

Mpumep

CTaHOAPTHHHE BBOJ,

CTaHOAPTHHHE BHBOZ,

3

73
2323
20 10
333
24 11
132133

323
3333333333
31332133213

3ameyaHune

Pasbepem Tperuit Tect. Mznauanbho y Hac ectb S = 132133, / = 0 u C' = ¢ (nycras crpoka). [Toromm

IIPOUCXO/TUT CJIETYIOIIEE:

e Step 1, Iodsunymo: £ = 1.

e Step 2, Bupesamn: S =1 u C = 32133.

o Step 4:
o Step 4:

e Step 1,

Bemasumob Sy = 1 pas: nogyammm S = 132133.
¢ =14 |S| =6, naunem 3aHOBO.

Hodsunymo: £ = 2.

Buoipesams: S = 13 u C' = 2133.

Bemasums Sy = 3 pasa: S = 13213321332133.
¢ =2 #|S| = 14, naunem cHavaja.

Hodsunymo: £ = 3.

e Step 2, Bupesamwv: S = 132 u C' = 13321332133.

e Step 3, Bemasums Sy = 2 pasa: S = 1321332133213313321332133.
e Step 4: £ = 3 # |S| = 25, HauneM cHaJAJIA.

o Step 1, IHodsunymw: £ = 4.

e Step 2, Bupesamsb: S = 1321 u C' = 332133213313321332133.

e Step 3, Bemasumo Sy = 1 pas: S = 1321332133213313321332133.
e Step 4: £ =4 # |S| = 25, Haunem cHavasa.

e Step 1, Ilodsunymuv: £ = 5.

o 11 Tak naJjiee . ..

B kakoit-to moment, ¢ jocturter & = 24, u S Oyner KaKoi-To 0YeHb JJINHHOMN CTPOKOit. M0xKHO TTpoBe-
PUTH, 9TO B 9TOT MOMEHT BpeMeHHU nocjegane n = 11 cumBoJioB S ciieBa oT Kypcopa OyayT 31332133213.
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apaya L. AHTuBewecTBO

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 2 CeKyHIbI
Orpanudenne 10 MAMSTH: 128 merabaiir

KoMmmnanust TecTupyeT TEXHOJIOTHMIO TOJIyUIEHUS aHTHUBEIECTBA, HCIIOJb3yeMOr0 B KAYeCTBE TOILINBA
B MEXKIIJIAaHETHOM 3B63ILOJ'[éTe. AHTI/IBGH.[QCTBO IIoJiydaeTcCd B pE3yJ/ibTaTe CIIeIUaJIbHBIX IKCIIEPDUMEHTOB B
peakTope.

I/IBBGCTHO 7L TUIIOB 39KCIECPUMEHTOB, IIPUBOAANINX K IIOJIYICHUIO aHTUBEIIECTBA. B pe3yibTaTe 1Ipo-
BeJIEHUs SKCIIEPUMEHTA, ¢-I'0 THUIIA B BBIXOJHONW KOHTEHEp peakTopa g00aBjsercd OT l; JI0 r; TPaMMOB
anTueriecTsa. VI3 coobparkeHuii 6e301acHOCTU 3aIIPEIaeTCsl HAKAILUIMBATL B KOHTelHepe Oojiee a rpaM-
MOB aHTHUBEIIECTBA.

BaTpaThbl Ha IIPOBEJIEHNE YKCIIEPUMEHTA {-T'0 TUIA COCTABJISIOT C;, & CTOUMOCTH OJHOTO IPAMMAa IOJIy-
JEHHOTO aHTHBeEIecTBa cocrasiser 107

Eciin mocsie mpoBejieHnsi 9KCIIEPUMEHTOB B KOHTEHHEpe 00pa30Bajioch ¢ IPAMMOB AHTHBEIIECTBA, a
cyMMapHbIe 3aTpaThl HA IIPOBEJIEHNE IKCIIEPUMEHTOB B PEAKTOPE COCTABUIIN S, TO IPHUOBLIb OLPEIETISIeTCs
o dopmyite (t - 10° — s). Kommannn Heo6XomuMo pa3paboTaTh CTPATEIHMIo HPOBEICHNs SKCIEPUMEHTOB,
IIO3BOJIAIONLYI0 MaKCUMU3UPOBATH HpI/I6bIJIb7 KOTOPYIO MOXKHO IapaHTUPOBAaHHO ITOJIYYIUTD.

B zaBucumocTu oT pe3ysbTATOB IMPEIbLIYIINX SKCIIEPUMEHTOB CTPATErus OIpPEJe/IseT, SKCIEPUMEHT
KaKOro Tulla CJaeJyeT IPOBECTU, UJIN PEIIACT IIPEKPATUTDH ,ZLa.HbHeﬁHIee BBITIOJITHEHUE 9KCIIEPUMEHTOB.

Crpatrerus o3BoJIsieT rapaHTUPOBAHHO IOy YUTH IIPUOBLIL &, €CJIH IIPH JIIOOBIX Pe3yJIbTaTax IIPOoBe/ie-
HUsI SKCIIEPUMEHTOB: BO-IIEPBBIX, B KOHTETHEPE PEAKTOpa OKa3hIBAETCsI He H0Jiee ¢ IPAMMOB aHTUBEIIECTBA,
BO-BTOPBIX, IPUOBLIbL COCTABUT He MeHee x. Harpumep, mycTh BO3MOYXKEH TOJIBKO OJIMH THUIl SKCIIEPUMEHTA,
nopoxK gatoruit ot 4 10 6 rpaMMOB aHTHBEIECTBA, 3aTPaThl Ha ero poBejeHne paBabl 10, 8 BMECTUMOCTD
KoHTeiiepa cocraniser 17 rpammos. Torma mocie IByKpaTHOIO IIPOBEJICHUS SKCIIEPUMEHTA B KOHTelHepe
MOXKET OKa3aTbcst OoT 8 mo 12 rpammoB aHTHBemecTBa. Kcau mosyamiock 12 rpaMMoB, TO GOJIBIIE MPO-
BO/IUTH 9KCIIEPUMEHT HEJIb34, TaK KaK B CJIy4da€ IIOJJIyICeHUA 6 I'pPpaMMOB aHTHUBEIIEeCTBa KOHTeﬁHep MOZKET
[IEPENOJIHUTHCS. B OCTAJIBHBIX CJIyUasiX MOXKHO IIPOBECTU SKCIIEPUMEHT B TPETHil Pa3 U MOJIYUUTh OT 12
710 17 rpaMMOB aHTHUBeIIEeCTBa. B Xyiem cirydae MPUIAETCs IIPOBECTH SKCIIEPUMEHT TPUK/IbI, 3aTPATUB B
cymme 30, mpu6nLts cocrasuT (12109 — 30) = 11999999970.

Tpebyercs HamucaTb TpOrpaMMmy, KOTOpast OIPEIesIsieT MAKCUMAJIbHYIO MPUObLIb &, KOTOPYIO rapaH-
THPOBAHHO MOXKHO ITOJIyYHUTh.

®dopmaTt BXOAHbIX AAHHbIX

IlepBast cTpoKa BXOTHBIX JAHHBIX COAEPXKUT IBA MEIbIX UNCIA: N — KOJMIECTBO TUIIOB SKCIEPUMEHTOB
U @ — MAKCHMAJIbHO JIOIyCTUMOE KOJMIeCTBO anTuBenecTsa B Koureinepe (1 < n < 100, 1 < ale2000000).

Crenyromue n CTPOK COJIEPXKAT TI0 TPHU MEJIbIX TUCTA l;, 75, ¢; — MUHAMAaJbHOE U MaKCUMAaJbHOE KOJIU-
9eCTBO aHTUBEIIECTBA, MOJIy4aeMoe B pe3ysIibTaTe SKCIEPUMEHTa TUTIA ¢, U 3aTPAThl Ha SKCIEPUMEHT STOT'O
tumna, coorercrenHo (1 <; <7 < a,1 < ¢ < 100).

CDopmaT BbIXOOHbIX OAdHHbIX

BbIXOﬂHbIe JaHHbBbIE JTOJI2ZKHBI COAEPZKaThb OJHO IE/I0€ IUCJIO — MaKCHUMaJIbHYIO HpI/I6bIJII) I, KOTOPYIO
TrapaHTUPOBAHHO MO2KHO IIOJIYYIUTD.

NMpnmepsbl

CTaHIapTHHI BBOZ, CTaHIApTHHN BHBOL
17 11999999970
6 10

11 9999999890
2 100
55

1 999999999
11
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BoaHblii ctaguoH, 21 oktsbps 2020

3apaya M. lNMounck nagen light

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 3.5 CeKyH]I
OrpaHnudenue 1o IaMsITH: 1024 merabaiita

3019 roz. Ilpu packomnkax apeBHero ropojia VIHHOIoOIE apxeo/oru 00HAPY KIIN apTedaKkT — KECTKHUH
JIMCK, Ha, KOTOPOM HAXOIUTCS (hailyl, IPeIIoIoKUTEIbHO COIEPKAIIUN TEKCTHI BCEX 3aJ1a9 BCEPOCCUICKIX
OJIIMITUAT 110 HH(POPMATHUKE.

[Tocse uccnenoBanust haitia ObLIO BBIICHEHO, YTO WHMOPMAIIAs B HEM 3aKOINPOBAHA TaKUM 00pa30M,
9TO 3allMCaHHBIN B ailjie TeKCT mpejcranisgeT coboil cTpoky t u3 OykB amriuiickoro ajdasuta. Tekct
¢ 3aJla9aMU OKAa3aJICsi JIOBOJIBHO JJIMHHBIM U COJIEPYKAJI MHOT'O TIOBTOPEHMIA, TO3TOMY (Dailyi XpAHUICS Ha
JIUCKe B CxkKaToM Bujie. Iyt ero pacrakoBKU UCIOJIB3YETCs CJICIYIONINI aJrOpuTM.

B mporiecce pacniakosku dbopMupyeTcst cTpoka t U3 CTPOYHBIX OyKB aHrjuiickoro ajadasura. VexoaHo
crpoka mycra. Cxkarbiit (aits cocTouT u3 n 6GJOKOB, KOTOPBIE JIOJIKHBI OBITH 00pabOTAHBI B TOPSIIKE
caenoBanusi. Kaxkiplit 6JIOK UMeeT OJMH U3 JBYX THIIOB.

e Biiok «1 w», rae w — crpoka. [Ipu 06paboTke Takoro 6/10ka B KOHEI, CTPOKH ¢ JIOTTUCHIBAETCS CTPO-
Ka W.

e BJiok «2 pos len», Tie pos u len — MoOJIOKUTETBHBIE TIe/ible Yucya. [lycTb cuMBOJIBI CTPOKH  IIPO-
uymepoBanbl ¢ 1. [Ipu obpaboTke Takoro 6/10Ka B KOHEIL CTPOKH t IO OY€PEIN ITPUIUCHIBAIOTC [en
MOJIPSIJT, MJIYIIIUX CUMBOJIOB CTPOKHU t, HAUMHAs ¢ mos3uruu pos. llpm atom, ecim 3HaveHue len j0-
CTATOYHO BEJIMKO, HEKOTOPBIE TOJBKO UTO BBIIUCAHHBIE CUMBOJIBI MOT'YT OBITH CHOBA MCIIOJIB30BAHbI
pu 06paboTKe TOro ke OJIOKA.

VYueHble PENUIN BBISCHUTD, CKOJIBKO pa3 HEKOTOpasl hjesi BCTpedaJsiach B oauMmmagax. s aroro
oHU CcOPMHUPOBATIN CTPOKY P M3 CTPOUYHBIX OYKB AHIVIMHCKOTO ajidaBUTAa U XOTAT HAUTH KOJHMIECTBO
BXOXKJIEHUI CTPOKHU P KaK IMOJICTPOKU B MOJIYIEHHYIO TOCJEe PACIAKOBKU (haiiia cTPOKy t.

Crpoka p JUIMHBI M BXOAUT B CTPOKY t KaK IOACTPOKA C IMO3WUIUU ¢, €CJAU M CJEIYIONINX ITOMPST
CHMBOJIOB CTPOKHM t, HaUUHAs C ¢-T'0, IPEJICTABISAIOT coboit cTpoKy p. Hampumep, crpoka «aba» BXoauT
KaK TIOJICTPOKa B CTPOKY «ababaaba» Tpu paza: ¢ mosumuii 1, 3 u 6.

Tpebyercst HamcaTh TPOrpPaMMy, KOTOpasl OIpeIe/isieT KOJINIECTBO BXOXK IEHU 3aIaHHOI CTPOKH P B
[TOJTy Y€HHYIO [TOCJIe PACIIaKOBKHU (bailia CcTPoKy t.

®dopmaT BXOAHbIX AAaHHbIX

B nepBoit crpoke HAXOAATCA HATYypAJbHbIE YHCJA M U N — JJIMHA CTPOKU P U KOJIMIECTBO OJIOKOB B
cxkarom Tekere (1 < m < 2- 105, 1 < n < 104). OrpanudeHust B peaJibHOCTH IyTh HUXKE, U TYT IPOIIEe
3araaTh Hed(HPEKTUBHOE PeIleHne.,

Bo BTOpOIi CTpOKE BXOJHBIX JAHHBIX 3aJIaHa HEIYCTas CTPOKA P, COCTOSINAd U3 CTPOUYHBLIX OYKB aH-
INCKOro ajdapura.

B cremyronux n cTpokax HAXOJSITCS ONUCAHNS OJIOKOB B OITUCAHHOM B ycjioBun hopmare. s 6,10koB
[IEPBOTO THUIIA IPUIIACHIBAEMAasl CTPOKA W HEIYCTa, CyMMa JJIMH BCEX CTPOK w B OJIOKAX IEPBOrO THUIIA HE
npesbimaer 2 - 105, /Iy 67I0KOB BTOPOTo THIIA B CTPOKE ¢ K MOMEHTY 06PabOTKI 3TOr0 6JI0KA HAXOIUTCS
He MeHee pos CUMBOJIOB. JljimHa pacriakoBaHHOro TekcTa He mpesbimaer 1010 cumBosos.

@®opmaT BbIXOAHbIX AAHHbIX

BriBeinTe oHO 11€710€ UMCTI0 — KOJMYECTBO BXOXKIEHUI CTPOKM P B TEKCT.
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Tinkoff Generation 2020-2021. A. CTpyKTypbl faHHbIX #2
BoaHblii ctaguoH, 21 oktsbps 2020

3apaya N. lNowuck npen

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Wmst BBIXOIHOTO paiiia: CTaHIAPTHHE BHBOZ,
Orpanndyenue 110 BpEMEHU: 3.5 CEeKyH]T
Orpanudenne 10 MAMSTH: 1024 merabaiita

3019 rogx. ITpu packorkax mapeBHero ropoja MHHOMOIMC apxeosioru 00HAPY KM apTedakT — KECTKAN
JIUCK, HA KOTOPOM HAXOMUTCsT (haiis, IPeaIoIoKUTETHHO COIePKAIINI TeKCTHI BCeX 3a/1aY BCEPOCCUICKIX
OJIMMITHAAJT, TIO WH(MDOPMATHKE.

ITocsie uccnenoBanus daityia ObIIO BBISICHEHO, YTO HH(MOPMAIINA B HEM 3aKOAUPOBAHA TAKUM 00pa30M,
9TO 3allMCaHHBIN B (ailjle TeKCT IpeJcTaBidgeT coboil cTpoKy ¢t m3 OyKB aHrIuiickoro ajdgasuta. TekcT
¢ 3aJIla9aMU OKA3aJICsl JIOBOJIBHO JJIMHHBIM U COJIEPYKAJI MHOTO TIOBTOPEHMUIA, OTOMY (DaiilJi XpaHWUICS Ha
JINCKe B C’KATOM Buje. [ ero pacmakoBKY UCIOIB3YETCS CIEIYIONNN aIrOPUTM.

B mporiecce paciiakoBku (opMuUpYeTCst CTPOKa t U3 CTPOYHBIX OyKB aHIIHiCKOro ajidasuta. McxoaHo
crpoka mycra. Crkarblit aitsi cocTouT u3 n GJOKOB, KOTOPBIE JIOJXKHBI OBITH 00pabOTaHbI B IOPSIIKE
caenoBanusi. Kaxkiprit 6JI0K MMeeT OJMH U3 JIBYX THUIIOB.

e bBiok «1 wy, rme w — crpoka. [Ipn obpaboTke Takoro 6JI0KA B KOHEI CTPOKH © JOMUCHIBAETCS CTPO-
Ka w.

e Biiok «2 pos len», Tie pos u len — noJioxKuTebHBIE Tie/ble Yucya. [lycTb cuMBOJIBI CTPOKH ¢ IIPO-
uyMmepoBanbl ¢ 1. [Ipu obpaboTke Takoro 6/10Ka B KOHEIL CTPOKHU ¢ [0 OYUEPEe/IN PUIUCHIBAIOTCS [en
HOJIPSJ] UJIYIIUX CUMBOJIOB CTPOKHU t, HauMHas ¢ rnos3uiumu pos. llpm srom, ecim 3HaveHue len j0-
CTaTOYHO BEJIMKO, HEKOTOPbIE TOJIBKO YTO BbIIUCAHHBIEC CUMBOJIBI MOT'YT 6bITb CHOBa HCIIOJIB3OBaHBI
npu 06paboOTKe TOro e OJIOKA.

VueHble PEInIN BBISICHUTD, CKOJIBKO pa3 HEKOTOpasl Hjesi BCTpedasiach B onuMmmagax. s aToro
oHU CcOPMHUPOBATIN CTPOKY P M3 CTPOUYHBIX OYKB AHIVIMHCKOTO ajdaBUTa U XOTAT HAUTH KOJHMIECTBO
BXOXKJIEHUI CTPOKHU P KaK IMOJACTPOKU B MOJIYIEHHYIO IOCJIe PACIAKOBKU (haiijia CTPOKY t.

Crpoka p JJIMHBI M BXOAUT B CTPOKY t KaK IOACTPOKA C IO3UIUU ¢, €CJAU M CJAEIYIONINX ITOAPST
CHMBOJIOB CTPOKHM t, HaUUHAsl C ¢-T'0, IPEJCTABISAIOT coboit cTpoKy p. Hampumep, crpoka «aba» BXoauT
KakK TIOJICTPOKa B CTPOKY «ababaaba» Tpu paza: ¢ mosumuii 1, 3 u 6.

Tpebyercst HamIcaTh TPOrPaMMy, KOTOpasl OIpeIe/isieT KOJINIECTBO BXOXK IEHUN 3aIaHHOM CTPOKH P B
[TOJTy I€HHYIO [TOCJIe PACIAKOBKHU (bailia CcTPoKy t.

(DopmaT BXOAHbIX OAdHHbIX

B mepBoii cTpoke HaxXOISATCsT HATypabHbIe YUCIa M U 1 — JJIMHA CTPOKU P U KOJMIECTBO OJIOKOB B
cxarom Texere (1 <m < 2-10°, 1< n < 104).

Bo BTOpOIt CTpOKE BXOAHBIX JAHHBIX 3aJIaHa HEIIYCTas CTPOKa P, COCTOSINAA U3 CTPOIHBIX OYKB aH-
IINHCKOTO aJipaBUTA.

B crenyromux n cTpokax HAXOISATCs OIUCAHUS OJIOKOB B OIMMMCAHHOM B ycjoBuu dopmare. s 6,10koB
[IEPBOrO THUIIA IPUIIACHIBAEMAasl CTPOKa W HEIIyCTa, CYMMa JJIMH BCEX CTPOK w B OJIOKAX IEPBOrO THUIIA HE
npessimaer 2 - 10°. JIas 6;10KOB BTOpOro Tuia B CTPOKe ¢ K MOMEHTY 06pabOTKH 3TOro 6I0Ka HAXOIUTCS
He MEHee PoS CHMBOJIOB. JIjIHA PACIAKOBAHHOIO TeKCTa He mpesbimaer 10 cuMBosIoB.

(DopmaT BbIXOAOHbIX AdHHbIX

BriBenTe omHO 1e10€ 9MCI0 — KOJUYIECTBO BXOXKIAEHUI CTPOKM P B TEKCT.

Mpumep

CTaHIAPTHHHE BBOJ, CTaHOAPTHHHE BHBOZ,
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