Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apgada A. DiinepoB nyTb

Wmst Bxognoro dgaitira; euler.in
WNmsa Beixoanoro daiiia: euler.out
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

JlaH HEOPUEHTUPOBAHHBIN CBA3HBIH rpad, He Oojiee TPeX BEPIINH UMEeT HEYETHYIO CTeleHb. T pebyeTcs
OIIPEJIEJIUTD, CYIIECTBYET JIU B HEM IIyTh, IIPOXOJISAIIUN 110 BCeM pebpam.
Ecnu Taxoit myTh cyIecTByer, HEOOXOIMMO €r0 BHIBECTH.

(DopmaT BXOAOHbLIX OAHHbIX

[TepBas cTpoka BxomHOTO (dailia COMEPXkKUT HATYypPaJIbHOE YHUCIO0 1 — KOJHUIECTBO BepIiuH rpada
(1 < n < 100000). Hdasee ciegyior n CTpok, 3ajamoimmx pebpa. B i-il u3 9TuxX CTPOK HAXOIUTCS UHC-
JIO M; — KOJIMYIeCTBO pedbep, MHINIEHTHBIX BepinuHe ¢. /laee ciienyroT m; HaTypaJIbHBIX YACE] — HOMEpPaA
BEPIINH, B KOTOPBIE BeAyT pebpo U3 i-if BEPIINHEI.

I'pad moxkeT comepkaTh KpaTHBIE pedpa, HO HE COMEPXKUT IeTeb.

I'pad comepzxxkut me 6ostee 300 000 pebep.

®dopmaT BbIXOAHbIX AAHHbIX

Ecm permenne cyiecTByeT, TO B IIEPBYIO CTPOKY BBIXOIHOI'O (haiijia BBIBEIUTE OLHO YNUCJIO k — KOJIUYe-
CTBO pebep B UCKOMOM MAapIIPyTe, a BO BTOPYIO k + 1 IuCI0 — HOMEpA BEPINUH B HOPSIKE UX IOCEIEHUSI.

Ecnm pemenuii zer, BeIBenTe B BHIXOAHON (hailin oaHo gucio -1.

Ecan pemennit HeCcKOIbKO, BBIBEINTE JIIO00E.

Mpumep

euler.in euler.out
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apaya B. To4ykun couyneHeHus

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

256 Merabaiit

Han neopuentupoBanubiii rpad. Tpebyercss HaifiTu BCe TOUKHU COUICHEHUA B HEM.

points.in
points.out

2 cexkyH/BI
256 merabaiiT

@dopmaT BXOAHbIX AAaHHbIX

[TepBas cTpoka BxoJHOrO (hailga COAePKUT JBa HATYPAIbHBIX YUCIA N U 1M — KOJUYIeCTBa BepIINH
u pédep rpada coorsercreerno (1 < n < 20000, 1 < m < 200000).
Cireyiomiue m CTPOK Cojeps:KaT olucaHue pébep 0 OJHOMY Ha CTPOKe. Pebpo HoMep i OIUCHIBAeTCsI

JIByMsl HATYPAJbHBIMU YUCIaMu b;, e; — HOMepamu KOHIOB pebpa (1 < by, e; < n).

dopmaT BbIXOAHbIX AAHHbIX

[TepBas cTpoka BBIXOTHOTO (haiiia JOKHA COIEPKATH OJIHO HATYPAJIBHOE UUCJIO0 b — KOJIMIECTBO TOUEK
cowrenenusi B 3asaniHoM rpade. Ha ciesyromeil ctpoke BbiBeguTe b MEIBIX YnUCel — HOMEPa BEPIIUH,

KOTOpPbBIE ABJIAIOTCA TOYKaMM COYJIEHECHM, B BO3pacCTalonlieM ITOPAIKeE.

Mpumep
points.in points.out

67 2
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apgada C. MarHuTHble nogyLwKkun

Nwmst Bxosuoro daita: city.in
Nwms BeixosHOTO haiiia: city.out
OrpannyeHne 1o BpeMeHH: 2 cexyHBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

256 merabaiiT

Tlopox 6ymytmero 3acrpoen HebocKpebaMu, JJisi IEPEIBUKEHNsT MEXKTY KOTOPBIMU U MTaPKOBKU TPAHC-
[IopTa. MHOI'HME TPOMKH HEDOCKPEOOB COEIMHEHBI TPEYTrOJIbHON IMOMYIIKON M3 OMHOIIOJISIPHBIX MATIHHTOB.
Kazxmast moaymka coequasieT poBHO 3 HebocKpeba 1 BUJI CBEPXY HA Hee IMPEJICTABIIAET CODO TPeyroIbHUK,
C BepIIMHaMU B HebocKpebax. DTO MO3BOJISIET GECHPEATCTBEHHO MIEPEIBUraThC MEXKIY COOTBETCTBYIO-
mumu Hebockpebamu. [loayikn MOXKHO f1e/1aTh HA Pa3HLIX YPOBHSIX, MOITOMY OJUH HEOOCKpED MOXKeT
OBITH COEIMHEH Pa3INYHBIMU IOAYIIKAMU C IapaMd JPYIUX, IPUYeM ABa HeOOCKpeba MOI'YyT COeIUHSIThH
HECKOJIbKO TIOJIyIIeK (Kak ¢ pasHbIMHU TpeTbuMu HeGocKpebaMmu, Tak u ¢ ofuHaKoBbIM). Hampumep, Bo3-
MOXKHBI JIBE ITOIYIIKK Ha PA3HBIX YPOBHAX MexKIy Hebockpebamu 1, 2 m 3, W, KpoMe TOTO, MarHUTHAs
nomymika Mexay 1, 2, 5.

Cucrema MarHUTHBIX MTOAYIIEK OPraHU30BaHA TaK, YTO C UX IMOMOIIBIO MOXKHO JOOUPATHCS OT OIHOTO
He6oCKpeba, JI0 JIF0OOr0 JIPYroro B 3TOM Topojie (¢ OJHON MOJYIIKK Ha JPYIYI0 MOXKHO II€PEMENaThCst
BHYTpHU HEOOCKPEHA), HO TOJJIePKAHIE KarK/I0i 13 HUX TpeOyeT OOJIBINNX 3aTPAT SHEPIHH.

Tpebyercst HauCcaTh IPOrpaMMy, KOTOPast OLPEIE/INT, KAKIE U3 MAHUTHBIX [TOJYIIEK HEJIb3s YIAIITh
73 MOJIYIIIEIHON CHCTEMBI TOPO/Ia, TaK KaK y/Ia/IeHne TayKe TOJIbBKO TOM MOYIITKNI MOXKET IIPUBECTH K TOMY,
9T0 HaiiayTcst HeOOCKPEOhI U3 KOTOPBIX TEIePh HEJIb3d J100paThecs 10 HEKOTOPBIX APyrux HeOOCKpeboB, 1
JKATEJISIM CTaHeT OYeHb IPYCTHO.

dopmaT BXOAHbIX AAaHHbIX

B neppoii crpoke BxomHoro aiina Haxogarcs uncaa N u M — KoamdecTBo HEOOCKPEOOB B rOpoje U
KOJINYECTBO PabOTAIONIMX MArHUTHBIX MOJYyIIEK coorsercTBeHHo (3 < N < 100000, 1 < M < 100000). B
KaxkIoil u3 cienyromux M cTpok depes IpoOest 3alliCaHbl TPU YUCIa — HOMepa HeDOCKPeOOB, COeqmHeH-
HBIX noxyinkoit. Hebockpebnl mponymepoBanbl oT 1 10 N. lapanTupyercsi, 970 UMEIOIINECS MArHUTHbBIE
MTO/IYIIKH TTO3BOJISIIOT EPEMEIATLCS OT OHOIO HeDocKkpeba 10 JIF0OOro JIpyroro.

®dopmaT BbIXOAHbIX AAHHbIX

BriBesure B BBIXOIHON haiiyl cHaYaIa KOJTUYECTBO T€X MATHUTHBIX HOJYIIEK, OTKJIFOYEHNE KOTOPBIX
HEBO3MOXKHO 03 HapyIlleHusl COODINEeHNsI B TOPOJie, a MOTOM uXx HoMmepa. Hymeparus go/mKHA COOTBET-
CTBOBATH TOMY MOPSJIKY, B KOTOPOM IOJIYIIKN HIepedrcIeHbl Bo BxogHoM daiiiae. Hymeparus naunnaercs
C €JIMHUTIBI.

Npnmepsl
city.in city.out

31 1
123 1
32 0
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

Sapgava D. KoHnageHcauuns rpada

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
Orpann4enue 10 BpeMEHH:
OrpaHudenne 0 MAMSTH:

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
1 cexynja

256 merabaiiT

Bam 3asan opuentuposanubiii rpad ¢ N Bepmumnamu u M pebpamum (1

1 < M < 200000). Haiiure KOMIIOHEHTBI CHIIBHO# CBSI3HOCTH 33 JaHHOTO Ipada 1 TOMOJOIMIECKH OTCOD-

TUPYHUTE €ro KOHJICHCAINIO.

CDopmaT BXOAHbIX OAdHHbIX

I'pad 3aman Bo BxOmHOM daiiie ciaeayiomuM o0pa30oM: IepBasg CTpoka comepkuT uauciaa N u M.
Kaxmas uz ciaemnyiommux M CTpOK COIEPXKUT ONKCaHue pedpa — JBa MeJbIX YHC/Ia U3 JUala3oHa oT 1 10

N — HOMepa HadaJia U KOHIA pebpa.

@®opmaT BbIXOAHbIX AAHHbIX

Ha mnepBoii crpoke BbIBesuTe |mcsio K — KOJIUYIECTBO KOMIIOHEHT CUJIBHOW CBSI3HOCTU B 3a/[@HHOM
rpade. Ha cienyroreit ctpoke BbiBeguTe [N 9rCesT — JJTsl KAXKJ0M BEPIITUHBI BLIBEIUTE HOMED KOMIOHEHTDI
CUJIBHON CBSA3HOCTH, KOTOPOW NPUHAJJIEXKUT 3Ta BepiiuHa. KOMIIOHEHTHI CUJIBHON CBA3HOCTH JIOJIZKHBI
OBITH 3aHYMEPOBAHBI TAKUM 00pa30M, ITOOBI Jijist JIIOOOr0 pebpa HOMEP KOMIIOHEHThI CUJIBHON CBSI3HOCTH

€ro HavaJia He ITPpEeBbIIIaJJl HOMEepa KOMIIOHEHTHI CUJIbHOW CBA3HOCTU €TI0 KOHITa.

Mpumep
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apaya E. PasmeuweHne gaHHbIX

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

TemekoMMyHUKAIIMOHHAA CeTh KPpynHO# [T-KoMIaHN ComepKUT N cepBepoB, MPOHYMEPOBAHHBIX OT 1
1o n. HekoTopble mapbl cepBepoB COCTUHEHDI IBYCTOPOHHUMU KAHAJIAMU CBSA3U, BCEIO B CETU M KAHAJIOB.
lapanTupyercsi, 9T0 C€Th CEPBEPOB YCTPOEHA TaKUM 00pa30M, UTO 10 KaHaJIaM CBSI3U MOYKHO II€PEIaBaTh
IaHHbIE C JIIOOOTO cepBepa Ha JII000it IPyToii cepBep, BO3SMOXKHO € UCIIOJIL30BAHIEM OJHOTO WU HECKOJIbKIX
IPOMEXKYTOYHBIX CEPBEPOB.

MHuozkecTBO cepBepoB A Ha3bIBAETCsSI OTKA30YCTONYUBBIM, €CJIM MPU HEJOCTYIHOCTH JIIOOOI0 KaHAJa
CBSI3UW BBITIOJIHEHO CJieayrolee ycaoBue. st 1000ro He BXOMAMINEro B 9TO MHOXKECTBO cepBepa X Cyle-
CTByeT crocob mepesiaTh JIaHHbIe IO OCTAJbHBIM KaHajaMm Ha cepBep X XOTd Obl OT OJHOTO cepBepa U3
MHOXKecTBa A.

Ha puc. 1 mokasan mpumep CeTH M OTKA30yCTONYMBOIO MHOXKECTBa M3 CEPBEPOB ¢ HOMepaMu 1 u
4. Jlanable Ha cepBep 2 MOXKHO I€peaaTh cieayomum obpasom. llpm HemocTynmHOCTH KaHaa MEXKIY
cepBepamu 1 u 2 — ¢ cepBepa 4, Ipu HEJOCTYIIHOCTHA KaHaJa MeXKIy cepBepamu 2 u 3 — ¢ cepBepa 1. Ha
cepBepbl 3 U 5 IpU HEINOCTYITHOCTH JIFOOOTO KaHAJIa CBI3U MOXKHO IO JAPYTUM KaHaJaM IepelaTh JIaHHbIe
¢ cepgepa 4.

o ® 3

5

Puc. 1: Tllpumep ceTr u 0TKa30yCTOMIHMBOIO MHOYXKECTBA CEPBEPOB.

B pamkax npoekTa rpyiiie pa3pabOTYMKOB KOMIIAHUU HEOOXOIMMO Pa3MECTUTh CBOM JIAHHBIE B CETH.
JL1st TOBBIIIIEHUST IOCTYITHOCTH JIAHHBIX U YCTOMIUBOCTH K aBAPUSAM Pa3pPabOTINKN XOTST MPOLyOJIMPOBATD
CBOU JTaHHDbIE, PA3MECTUB WX OJHOBPEMEHHO Ha HECKOJIbKUX CepBepax, 00pa3yoIuX OTKa30yCTONINBOE
MHO2KECTBO. UTOOBI MUHUMHUBUPOBATH W3/EPKKU, HEOOXOAMMO BHIODATH MUHUMAJBHOE IO KOJUYIECTBY
CEpPBEPOB OTKA30yCTONUINBOE MHOXKeCTBO. Kpome Toro, 4robbl y3HATH, HACKOJILKO I'MOKO YCTPOEHA CeTh,
HEOOXO/IUMO TIOJICIUTATH KOJIMIECTBO CIIOCOOOB BHIOOPA TAKOI'O MHOYKECTBA, U TMOCKOJIBKY 9TO KOJIMIECTBO
CIIOCOOOB MOYKET OBITH OOJIBIITUM, HEOOXOIMMO HANTH OCTATOK OT JEJIEHUs ITOTO KOJUIECTBa CIIOCOO0B HA
gneso 107 + 7.

Tpebyercss HanucaTh MporpamMmy, KOTOpas IO 3aJ[aHHOMY OIUCAHUIO CETH OIPEIEJISIeT CJeIYIOIne
qucia: Kk — MUHAMAJIbHOE KOJIMYECTBO CEPBEPOB B OTKA30yCTOWYNBOM MHOXKECTBE CEPBEPOB, € — OCTATOK
OT JIeJICHIs] KOJIMYECTBA, CIIOCOO0B BHIGOPA OTKA30YCTOYIBOrO MHOMXKecTBa i3 k cepsepos Ha umcio 107 +7

(DopmaT BXOAHbLIX OAHHbIX

IlepBast cTpoka BXOAHOTO (hbaiiyia COAEPKUT Meble IUCIa N U I — KOJUIECTBO CEPBEPOB M KOJTUIECTBO
KaHAJIOB CBsi3u coorBerTcTBeHHO (2 < n < 200000, 1 < m < 200000). Cuemyrormue m CTPOK COEpKaT MO
JIBa TEJIBIX YHCJIa U OMKMCHIBAIOT KaHAJIBI CBSI3U MEXK Ly cepBepaMu. KaxKiplii KaHAJ CBSI3U 3a1aeTCs JIBYMSI
[IEJIBIMU IUCJIAMU: HOMEPAMHU CEPBEPOB, KOTOPBIE OH COEINHSIET.

lapanTupyercs, 9To JIF0ObIe 1Ba cepBepa COeINHEHbI HAIIPSIMYIO He Dojiee 4eM OJHUM KaHAJIOM CBSI3H,
HUKaKOW KaHaj He COeIUHsIeT cepBep caM ¢ co0oi, m jjist Jio00# maphbl CEPBEPOB CYIIECTBYET CIOCOD
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

repeJiady JaHHBIX C OJHOI'O U3 HUX Ha JIPYI'o#l, BOBMOXKHO C HCIOJIb30BAHUEM OJIHOI'O MJIM HECKOJIbKUX
IIPOMEXKYTOYHBIX CEPBEPOB.

@dopmaT BbIXOAHbIX AAHHbIX

BeiBenTe nBa 1€7IBIX GHCIIA, PA3IEIEHHBIX TPObesoM: k — MUHHUMAJIBHOE UHUCIO CEPBEPOB B OTKA30-
YCTONYINBOM MHOYKECTBE CEPBEPOB, ¢ — KOJMIECTBO CIIOCOOOB BBIOOPaA OTKA30yCTOMYINBOIO MHOXKECTBA U3
k cepsepos, B3sitoe 1o Moy 107 + 7.

Mpumep

CTaHZApTHHN BBOZ, CTaHZAPTHHY BHBOZ
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apgaya F. MuHnmumnsayms moctos

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

Hobasurs B rpad G = (V, F) (BO3MOXKHO HECBSI3HBIi, C METJISIMI ¥ KPATHBIME PEOpPaME) POBHO OJIHO
pebpo, Tak ITOOLI KOJIMYECTBO MOCTOB B JAHHOM rpade CTaao MUHUMAIBLHO BOZMOXKHBIM.
Hanomunm, aro MocToM B rpade HazblBaeTcst Takoe pebpo, yJaleHne KOTOPOrO YBEJINIUBAET TUC/IO

KOMITOHEHT CBA3HOCTHU I'D a(ba.

CTaHIapTHHIE BBOZ,
CTaHIAPTHHYA BHBOZ,
2 cexkyH/BI

256 MerabaiT

dopmaT BXxOAHbIX AAHHbIX

[TepBas crpoka BxomHOrO haitia COMEPKUT JIBa HATYPAJIBHBIX UUCJA N U M — KOJUIECTBA BEPIITUH U

pédep rpada coorsercrerno (1 < n < 200000, 1 < m < 200000).

Cremyiomye m CTPOK coiepxKarT onucaHue pébep 1o oJHOMY Ha CTpoKe. Pebpo HOMEp ¢ ONKMCHIBACTCS

JIByMsI HATYDPAJbHBIMA IHCIAME V; , U; — HOMepaM# KOHIOB pebpa (1 < v;, u; < n).

®opmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe HanMeHbIIIee 91CJIO0O MOCTOB, KOTOPO€ MO2KHO IIOJIyIUTDH ,HO68,BJI€HI/I€M POBHO OJHOI'O pe6pa.

MNpumep

CTaHIApTHHN BBOZ,

CTaHZAPTHHN BHBOL
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Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apava G. CtygeHtam — b6ecnnaTtHo!

WNmsa Bxonsoro daiina: painting.in
Nwms Beixomoro daiira: painting.out
Orpanuntenue 110 BpeMeHH: 1 cexynma
OrpaHnudenue 1o IaMsITH: 64 merabaiiTa

3aj1 BosbIoro rajgakTuIeckoro Tearpa COCTOUT M3 S psijoB, 1Mo S MecT B KaxkiaoM psiay. IIpomarka
GHJIETOB HA KAaKIbI CIEKTAK/Ib IIPOUCXOIUT 110 CJICAYIOMEMY IIPUHIMIY: IepBble S2 — N IeHuTeseit
[IPEKPACHOI0 TPHOOPETAIOT OMIETHI Ha, JIIOObIE MECTA 10 UX BKYCY, a ocTaBIiuecs [N Kpeces aIMIHUCTPAINST
OeCIIaTHO BBIJAEJSAET CTYAEHTaM, OTAaBasl JaHb CJIOXKUBIIUMCS TPAIUIUIM.

Bo wusbexkanuve oOBMHEHHIT B JIMCKPDUMHHAIIMU 110 IIOJIOBOMY IIPU3HAKY, DPaCCayKUBaTh CTYJ/IEHTOB
o 3tuM N MecTaM HeOOXOAUMO TaKHM 00pas3oM, UTOOBI:

® B KaykKJIOM PsIy KOJUIECTBO JIEBYIIEK-CTYICHTOK U KOJINIECTBO IOHOIIEH-CTYIEHTOB Pa3/InIaI0Ch ObI
He OoJsiee yeM Ha 1;

e Ha KaXKJIOW «BepTHKAIM MecT» (T. €. MeCTax, UMEIOIIUX OJUH U TOT YK€ HOMED, HO PaCIOJIOXKEH-
HBIX B Pa3HbIX pﬂ,zl‘ax) KOJINYECTBO JIEBYIIEK-CTYAECHTOK U KOJIUYIECTBO IOHOLHefI-CTy,[LeHTOB TaK>Ke
pazuvajochk Obl He Oojiee deMm Ha 1.

Takum obpaszom, 1OCe TPOJAXKKM OUJIETOB NEHUTENSAM IPEKPACHOr0 OUJIETEPDI JIOJKHBI PACIPEIeS T
ocraBiuecsa [N Kpecesl Ha »KEHCKHE U MYKCKHe C CODJIIOIeHUEM STUX MPABUII.

Kaxkmoe mecTo B 3as1e ompeesieTcss AByMsT IUCIaMu OT 1 10 S — HOMEPOM psiJia M HOMEPOM CAMOTO
MecTa B 9TOM psiy. CTyeHuecKoe KPecjao HOMED ¢ PACIOJIOKEHO B (;-M PsiJly U UMeeT B HEM HOMED b;.
TlockombKy meHuTe I TPEKPACHOTO MOIJIN 3aHSATH COBEPIIIEHHO JII0ObIE MeCTa, 9icjia a; U b; MOTYT IPUHU-
MaTh JiIoOble 3HadeHus oT 1 710 S. B yacTHOCTH, MOXKET 0Ka3aThCA TaK, YTO B KAKOM-HUOY/Ib Psijly He OyJIeT
HH OJTHOTO CTY/E€HYECKOI'O MeCTa.

Paju yuportnenust paborsl 6m1eTépoB aIMUHUCTPAIS 00pAIaeTcs K BaM C 3a/I[aHUEM HAIIUCATDb [PO-
rpaMMy, KOTOpas aBTOMATU3UPYET IIPOIECC PACIPE/IEIEHUS CTYIEHYECKNX MECT Ha MY2KCKHUE U YKEHCKHE.

®dopmaT BXOAHbIX AAaHHbIX
Crauanma BeofsaTCa MBa neabix wucaa S u N (1 < S < 100000, 1 < N < min{100000, S?}). Tamee

pacroyioxkenbl N nap HaTypaJbHBIX duces (a;, b;), He npeBocxojsamux S. apanTupyercs, 94To Bce Mecra
pa3JITIHbIE.

@dopmaT BbIXOAHbIX AAHHbIX

Ecisin uckomoro criocoba ue cyiectByet, BoiBeuTe Impossible. Vnade BoiBeuTe €MHCTBEHHYIO CTPO-
Ky u3 N cumBosoB ‘M (Mmyxkckoe) u "W (:keHckoe). CuUMBOJI Ha i-if TO3UIMU COOTBETCTBYET CTATYCY 4-TO
MecTa B TOM Ke HyMepallud, B KOTOPOW OHM ObLIN MEPEYUCIEHBI BO BXOJIHBIX JIAHHBIX.

lNpumepsbl

painting.in painting.out
MW

WMWWM

= NP, NP W = NN
2w wN o NE N

CrpaHnua 8 us 12



Tinkoff Generation 2019-2020. B. Obxog B rnybuny
lonoeuHckoe wocce 4. 5, 14 ceHtabpsa 2019

3apgada H. Tana n naponb

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

IToka mamna Ob1LT Ha paboTe, MajeHbKas JIeBOYUKa TaHsI peruia MOurpaTh ¢ TAIIUHBIM IapoJeM K CEeKPeT-
HOIT 6a3e maHHbIX. [lanuH maposb mpeacTaBisieT OO0l CTPOKY, COCTOSIIYIO U3 1+ 2 cuMBoJioB. OHa BBITIH-
caJia Bce BO3MOXKHBIE 1 TPEXOYKBEHHBIX MMOJICTPOK APOJIs Ha OyMarKKH, [0 OJIHOM HA KAXKJYI0 OyMAaXKKYy,
a caM IapoJib BeIKHHYIa. Karkmas TpExOyKBeHHas OICTPOKA Oblia BBITACAHA HA OYMAaXKKH CTOJIBKO Pas,
CKOJIbKO OH& BCTpedasach B mapoJie. Takum obpas3om, B urore y TaHu okasaoch 1 OyMarKek.

[Torom Tanst moHsITa, ITO Mama PaACCTPOUTCS, €CJIN Y3HAET O e UI'Pe, U PEIInia BOCCTAHOBUTD AapOJIb
WIN, 110 KpaifHeil Mepe, XOTsl ObI KaKyIlO-TO CTPOKY, COOTBETCTBYIOILYIO IIOJIYUYHUBIIEMYCS HabDOPY TPEX-
OYKBEHHBIX CTPOK. Bam mpeicTouT moModUb eif B 9Toit HempocToit 3amade. M3BecTHO, 9TO HAIMH TapoJIb
COCTOSIJI U3 CTPOYHBIX M 3arJIaBHBIX OYKB JIATHHCKOrO ajdaBuTa, a Tak:ke u3 nndp. CTpoynble u 3arias-
Hble OYKBBI JIATHHCKOTO ajihpaBUTa CIUTAIOTCS PASJIMIHBIMH.

®dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpoke caemyer nesoe qncao n (1 < n < 2- 105), KOJTMIECTBO TPEXOYKBEHHBIX IOJCTPOK,
KOTOpBIE TTOJIyduuch y TaHu.

Crenyromue n CTPOK KaxKJiasl COJAEPKAT 10 TPU OYKBBI, 00pa3yIoliye MOACTPOKY apoJis mambl. Kax-
Bl CHMBOJI BO BBOJE — CTPOYHAs WJIN 3arjaBHas OyKBa JATHHCKOTO aJihbaBUTa WU Iu@Pa.

dopmaT BbIXOAHbIX AAHHbIX

Ecnu Bo Bpems urpsr Tams 4To-To HalyTas a, U CTPOK, COOTBETCTBYIOINIUX JTaHHOMY HaOOPY MOJCTPOK,
HE cyIiecTByeT, TO BbiBeauTe «NO».

Ecan e BO3MOXKHO BOCCTAHOBUTBH CTPOKY, COOTBETCTBYIONLYIO JIAHHOMY Ha0OPY ITOJACTPOK, TO BhIBE-
mure «YES», a 3aTeM 000 MOIXOASIIINI BApUAHT TAPOJIS.

lNpumepbl
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3apava |. 2-SAT

Vwms BxomHOrO (haiina: 2sat.in
Nwmst BeixosHOTO haiira; 2sat.out
Orpanudenne 10 BPEMeHHU: 2 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaii

DopmymupoBka 2-SAT: HYKHO 110100paTh 3HAYEHUS 1 OYJIEBBIX IEPEMEHHBIX TaK, ITOOBI BCE M YTBEP-
JKJEHU BUJa T;, = e1Vx;, = ez OOpaTU/INCh B UCTUHY. B maHHOII 33/1a1e BaM FrapaHTHPYeTCs, UTO PellleHne
CYIIIECTBYET.

dopmaTt BXOAHbIX AAHHbIX

Bxozmoit daitin cocTOUT U3 OHOrO MM HECKOJIBKUX TECTOB.

Kaxkipiit TecT ornmcsiBaeTcs cieytonmm oopazom. Ha niepBoit cTrpoke 4mcsio IepeMeHHbIX 7L U IUCTIO0
yTBepxkaeHuit m. Kaxgast u3 cjIeyonux m CTPOK COJEPKUT JUCHA i1, €1, 12, €, 3a/IaeT YTBEPHKJICHAE
xy, =e1Vxy, =eVay, =e3 (0<ij <n,0< e <1). Orpanndenns:: cymma Bcex n He Gosbime 100 000,
cymma Beex m He 6oJibire 300 000.

@dopmaT BbIXOAHbIX AAHHbIX

J1Jtst KaXKJI0TO TecTa BLIBEIUTE CTPOKY U3 N HyJIell U eIUHUI] — 3HAUEHUS IePeMeHHbIX. e y manHoi
sagadn 2-SAT ecTh HECKOJIBKO PEIeHni, BEIBEINTE JTI000e.

MNpumep
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3apgayva J. O6bHoOBNeHNe gaTa-LEHTpPOoB

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 512 merabaii

YV kommnanmu BigData Inc. ects n mara-mieHTpOB, IPOHYMEPOBAHHBIX OT 1 70 M, PACIIOJIOXKEHHBIX 10
BCeMy MUDY. B 9TuX jarta-1ieHTpax XpaHsiTCsl JIAHHBbIE KJIMEHTOB KOMIAHUU (KaK MOYKHO JIOraJiaThCsl U3
Ha3BaHWsi — OoJIbIINe JaHHbIe!)

OcHoBoit npemtaraeMbix komnanueii BigData Inc. yeayr sBistercss rapaHTHsI BO3MOXKHOCTH PabOTHI
C IIOJIB30BATCJIbCKUMMU /TaHHBIMHA JlazKe IIpU yC.HOBI/H/I BbIXOJ1a Ka.KOFO-J'[I/I6O n3 JaTa-IeHTPOB KOMITaHUHN
3 gocrynHocTu. 11omobHas rapaHThs JOCTUTAETCA MIyTEM HCIIOIb30BAHUA 0G0UHOT PENAUKAUUY TAHHBIX.
JIBoitHast perInKaIus — 3TO MMOJX0/I, IIPU KOTOPOM JIFOOBIE JaHHbIe XPAHSITCA B IBYX UACHTUIHBIX KOIUSIX
B JIByX Pa3/JNIHBIX JTaTa-IIEHTPaX.

ITpo kazk70r0 U3 M KINEHTOB KOMIIAHUN N3BECTHBI HOMEPA JIBYX Pa3J/IMYHBIX JaTa-lIeHTPOB C; 1 U C; 2,
B KOTOPBIX XPAHATCS €ro JTaHHbIE.

st monepxKanusi paboTOCIOCOOHOCTH AaTa~-IIeHTPa 1 0e30I1acHOCTH JAHHBIX IIPOrpaMMHOE obeciiede-
HIE KayKJIOro JaTa-IleHTpa TpedyeT peryssipHoro obnos enus. Pemusnbiil nuka B komnanuu BigData Inc.
COCTaBJISIET OJUH JIEHb, TO €CTh HOBasl BEPCHUs IMPOIPAMMHOIO 0OECIIeYeHHsI BBIKJ/IAIbIBACTCA Ha KarKJIbIi
KOMIIBIOTED JaTa-IEHTPa KaxKJIblil JIEHbD.

OGHoBJIeHNE JTaTa-IIEHTPA, COCTOAIIEr0 U3 MHOXKECTBA KOMIILIOTEPOB, SIBJISIETCS CJIOXKHOW M IJINTE/Ihb-
HOH 3a1a4eil, II03TOMY JIId KarKJI0I'0 JlaTa-IeHTPa BbIJIeJICH BPEMEHHONH NHTEepBaJl JUIMHOM B Yac, B TCYCHUE
KOTOPOI'0 KOMIIBIOTEPHI JIaTa-IIeHTPa OOHOBJSIOTCS U, KaK CJAEJICTBHE, MOTYT ObITh HEIOCTYIHBI. Bymem
CUNTATH, 9TO B CyTKax h dacoB. Takum obpazoMm, JJisd KaxK/I0r0 JIaTa~-IeHTpa 3aUKCUPOBAHO IEJI0€ THCIIO0
uj (0 < uj < h—1), obosHauaromee HOMED Yaca B CyTKaX, B TedeHHe KOTOPOTrO j-if JaTa-IeHTp HeJI0CTyIIeH
B CB4A3U C IIJIaHOBBIM O6HOB.H€HI/I€1VI.

W3 Bcero BBIMIECKA3aHHOTO CJIEIYET, 9TO JJIsi JIIOOOTO KJINEHTA JOJKHDI BBIIOJHATHCS yCIOBHUSI
Uc;; # Uc;,, TAK KAK MHAYE BO BPEMsl OJIHOBDEMEHHOrO OOHOBJICHHs OOOMX JaTa-lIEeHTPOB, KOMIIAHUs
OyeT He B COCTOSTHUH O0ECIIEYUTh KJIUEHTY JOCTYII K er0 JAHHBIM.

B cBs13u ¢ mepeBomoM YacoB B pas3HBIX CTpaHaX W I'OPOJaxX MHPa, BpeMsi OOHOBJIEHHS B HEKOTOPBLIX
JaTa-TeHTpax MOXKEeT CABUHYTLCS Ha OAUH Yac BHepEn. [[jis moaroroBku K HEIPEIBUICHHDIM CATYAIIASIM
PYKOBOJICTBO KOMIIAHUM XOYET IIPOBECTH yYEHHUsI, B XOJ€ KOTOPBIX OyIeT BBIOPAHO HEKOTOPOE HEILyCTOe
IIOJIMHOZKECTBO JIaTa-IIEHTPOB, 1 BpeMsd O6HOB.H€HI/I$I KazKJI0T'O U3 HUX 6y/:[‘eT C,ILBI/IH}’TO Ha O/IMH YacC IT0O32Ke
BHYTPH CyTOK (TO eCTb, ecin uj = h — 1, To HOBBIM dacoM oOHOBjeHHsI Oyier 0, HHaYe HOBBIM HacoOM
OOHOBJIEHUsI CTaHeT Uj; + 1). Tlpu sroM yueHHs HE JOJKHBI HAPYIIATh MAPAHTUHU JIOCTYIHOCTH, TO €CTh,
rmocjie CMeHbI rpaduKa OOHOBJIEHUS JOJIZKHO TO-TIPEXKHEMY BBIIOJIHSITHCA YCJIOBHE, 9TO JAHHBIE JIFOOOTO
KJIMEHTa JIOCTYIHBI XOTs ObI B OJTHOM 3K3eMILIsIpe B 1000 Jac.

VdaeHuss — 1mojie3HOEe MepPOIPHUSATHAE, HO TPYIOEMKOE M 3aTPaTHOE, MOITOMY PYKOBOICTBO KOMITAHUN
obpaTuI0Ch K BaM 3a IIOMOIILIO B ONPEIACICHUN MUHHMAJILHOIO II0 PasMepy HEIyCTOI'O IOIXOISIIEIrO
[TOJIMHOXKECTBA, JIATa~-IIEHTPOB, 9TOObI TPOBECTH YIEHUSA TOJHKO HA ITOM IOIMHOXKECTBE.

dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpoke HaxoiATcs TpH nesabix guciaa n, m u h (2 < n < 100000, 1 < m < 100000,
2 < h < 100000) — 9uca0 maTa-IEHTPOB KOMIAHWU, YUC/IO KJIMEHTOB KOMIAHUU ¥ KOJMYECTBO YaCOB B
CyTKax.

Bo BTOpOIi CTPOKE BaM JAHBI N UHCEN Ui, U, ..., Un (0 < u; < h), j-e U3 KOTOPBIX 3aJaéT HOMEp
Jaca, B KOTOPBIN IIPOMCXOINT IJIAHOBOE OOHOBJIEHNE IIPOTPAMMHOTO ObecIiedeHnsT Ha KOMIbIOTepax JiaTa-
IEHTPA j.

Hastee B m cTpoKax HAXOIATCS Mapbl 9uces ¢ 1 U ¢i2 (1 < ¢i1,¢2 < n, €1 # ¢;,2), 33aI01I1e HOMEPa
JaTa~-IeHTPOB, Ha KOTOPLIX HAXOIATCA JTaHHbIE KJIUEHTa, 4.

lapanTupyercs, 9To npu 33 JAHHOM PACIUCAHUA OOHOBJIEHUI B IaTa~-MEHTPax JIIOOOMY K/IHEHTY B JIO-
60if MOMEHT JOCTYIIHA& XOTd OBbI OMHA KOIIHSI €r0 JAHHBIX.
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(DopmaT BbIXOOHbIX OAdHHbIX

B 1epBoit cTpoKe BbIBeuTe MEHUMAJILHOE KOJINIecTBO JaTa-1ieHTpoB k (1 < k < n), KoTopble JOJKHbI
BaTPOHYTH YU€HHUsI, YTOOBI HE TOTEPATH TAPAHTHIO JIOCTYITHOCTH. BO BTOpO#i cTpOKe BhIBeauTE K pasjimd-
HBIX ITIeJIbIX YHCe] — HOMepa KJacTepoB i, T2,...,Tk (1 < x; < n), HA KOTOPBIX B paMKax ydeHuii
OOHOBJICHUSI CTAHYT ITPOBOJUTHCS HA Yac 1mo32ke. HoMepa KjacTepoB MOXKHO BBIBOJIUTH B JIFOOOM ITOPSIJIKE.

Ecun Bo3MOKHBIX OTBETOB HECKOJILKO, Pa3PEIaeTCcs BEIBECTH 0001 n3 Hux. [apanTupyercs, 4To X0Ts
OBl OJINH OTBET, yJIOBJIETBOPSIONIUI YCIOBUAM 3aJIa9H, CyIIECTBYET.

lNpumepsbl
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3ameyaHune

Paccmorpum mepsoiit TecT u3 yeaoBusi. [IpuBeiéHHBII OTBET SBJISETCS €IUHCTBEHHBIM CIIOCOOOM IIPO-
BECTH yUEHUsl, 32TPOHYB TOJBKO OJUH JATa-IeHTP. B TakoMm clieHapuu TpeTuil cepBep HauuHAeT OOHOB-
JIATHCSI B TIEPBBIi Jac JIHSI, 1 HUKAKWeE JIBa CEPBEPA, XPAHSIIHe JTaHHbIE OJHOTO U TOTO K€ MOJIb30BaTe s,
He OOHOBJIAIOTCS B OJUH U TOT YK€ Yac.

C npyroit CTOpOHBI, HAIIPUMED, CIBHHYTH TOJHKO BpeMsi OOHOBJIEHHUS [IEPBOI'O CepBepa Ha OJIUH Yac
BIEPEI HeJIb3sd — B TAKOM CJIy4ae JaHHbIE MMoJib3oBareseil 1 u 3 6yayT HEeIOCTYIHBI B T€UYEeHHE HYJIEBOI'O
qaca.
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