BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apaya A. KonunyecTtBo eanHuy,

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

Bacs yaures B 11 kitacce u cobupaercs ¢ipaars EI'D o nandopmaruke. K coxanennro, emy ¢ TpyaoM
JAf0TCs 3aJaHnsl, B KOTOPBIX HAJI0 TOCYUTATH KOJIUYECTBO €JIMHUIL B JIBONYHOM ITPEJICTABJIEHUN 3HAYEHU S
Boipazkenus 2% 4+ 20 — 2¢. Bacsi BBIIICAT HECKOJIBLKO MOJOOHBIX 3aJaHMil I permu ux. Temepb OH Xoder

IIPOBEPUTHL CBOU pEHICHMN A U IIPOCUT BaC HaIllCATDH JIgd 3TOr'O IIPpOrpaMMy, KOTOpasd 110 3aJJaHHBIM a, b uc
HaliJIeT OTBET.

dopmaT BXOAHbIX AAHHbIX

B nepBoii n eIMHCTBEHHOW CTPOKE BBOJA dUepe3 IPoOes IepPednc/eHbl TPU IEJbIX 4Hucia a, b u ¢
(1<e<b<a<10%).

@dopmaT BbIXOAHbIX AAHHbIX
BoiBecTn KommdecTBO €MHUIL B JIBOMTHON 3alMCH 3HAYEHUS BhIpaykenus 2% + 20— oc

MNpumep

CTaHIapTHHI BBOZ, CTaHIAapTHHN BHBO
321 2
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apayda B. KpaTtepbl

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

[ToBepxHOCTh JIyHBI — yCesiHHAST MHOXKECTBOM KPATEPOB IYCTBIHS. 38 MUJJIMOHBI JIET €€ CJIydaiiHbIM
06pazoM 6OMOAPIUPOBAJIN THICSIH METEOPUTOB.

Ceituac k JIyne nojijyreraer annapat, Ha OOPTY KOTOPOTO HAXOJSITCsT TPU JATIUKA, KOTOPBIE OYIyT cOpo-
IIIEHBI Ha OMPEACIEHHDBIN YIACTOK MOBEPXHOCTHU. It TPOCTOTHI OyIeM CINTATh ITOT YIACTOK KBaIPaTOM
Ha IJIOCKOCTHU, & KpaTepbl — TOYKaAMHu B HEM. M3-3a BO3MOXKHBIX MIOMEX OT KOCMHUYECKOTO, COJTHETHOIO
U JIpYruX W3JIyYeHUH, WX HY>KHO IOMeCTUTH B Kparepbl. CryTHUK Oymer mpoJeraTb mMuMo JIyHBI U B
OTBeJAEHHDII BpEMEHHOI MHTEPBaJI OH JIOJI?KEH COPOCUTD JATIYNKK, YTOOLI OHU yIIaJd B HYYKHbIE KPATephI.

K coxajennro, B camblil TOCIEIHUN MOMEHT OOHAPYXKHMJIACh HEHUCIPABHOCTH: M3 MAMSITH AllllapaTa
CTEPJINCH KOOPJANHATHI BRIOpAHHBIX KpaTepoB. BaM MOpyvYeHO BBIYUCIATH UX 3aHOBO.

JlaTauku OynyT mepeiaBaTh JaHHble 00 yUIaCTKe JIYHHON MOBEPXHOCTH, IOMAJIAIOINIEM B TPEYyTOJbHIK
C BepIIMHAMU B KpaTepax, B KOTOPBHIX HaXOMSTCS JATIUKU, TMOITOMY HEOOXOANMO Pa3MECTUTh JATIUKN
TakK, YTOOBI ILIOIMIA/h yYACTKa ObLIa KaK MOXKHO OOJIBIIIE.

Borancinre, B Kakux Kparepax HY>KHO PaCIOJIOXKUTH JATINKH.

®opmaTt BXOAHbIX AAHHbIX

[Tepsasi cTpoka cojepKut nesoe ucao N — kojmdecTBo Kparepos (3 < N < 2 X 105).

B cremyrormux N crpokax uaeT omnmcanue KOOPAUHAT KPATEPOB — Hapa IEeJIbIX TUCeT T; U Y.

lapanTupyercs, 9TO KaxK/1as COCTABJIIONIAT KOOPAMHAT KPATEPOB SABJIAETCS CIYIANHBIM UHUCJIOM, BbI-
6paHHBIM PaBHOBEPOSITHO U3 oTpe3ka [—N, NJ.

@dopmaT BbIXOAHbIX AAHHbIX

BriBemnTe Tpu cTpokm. B Kaxkmoit ¢cTpoke JOMKHBI COAEPIKATHCST KOOPAMHATHI KpaTepa, B KOTOPBIi
OyIer IMOMeIIEH JAaTINK. FKcau perneHnii HeCKOJIbKO, BBIBEIUTE JIF0OO0E.

MNpumep
CTaHIApTHHN BBOZ, CTaHZAPTHHN BHBOL
5 4 -3
15 53
25 -2 5
-12
4 -3
53
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apava C. lNMobeantens

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

B Bepustaauy npoxXouT oJIMMIINAAa [0 IIporpaMMupoBaHmio. OPrkOMUTET COPEBHOBAHUN XOYeT IIPO-
BECTH KPACHBYIO IEPEMOHUIO 3aKPBITUS W BBIBECTH HA3BaHME KOMAHIBI-I0OEIUTE/sT COPEBHOBAHUI HAa
GoutbImioit sKpan. K coxkajaeHuio, mocje mMpoBe/IeHNs OJUMIINAILI BCe OPraHU3aTOPhI OYVIYT 3aHATHI OoJiee
BasKHBIMU JIeJIAMU U HAa3BaHWE KOMAHLI Oy/IeT OIPEIe/IATh HEKOMY.

[TosToMy GBLIO pelreHo HAIUCATH IPOrPaMMy, KOTOPas B HYXKHBI MOMEHT CUMTAET MH(MOPMAIIIO O
COPEBHOBAHUSX W3 TECTUPYIOIIEH CUCTEMBI, OIPEIEIUT MOOEINTE ST U BbIBEIET HA3BaHUE ITOU KOMAaHIbI
Ha 3Kkpaf. Oprann3aTopbl IOIPOCUIM BAC IIOMOYb B HAIIMCAHUU STOH IPOTrPAMMBI.

IIpaBuia omnpemesieHnst MOOEAUTENST JOCTATOTHO MPOCTHI M BaM 3HAKOMBI: KaXKIash KOMAH/Ia IO OKOH-
JaHUU OJIUMIINAILI UMEET Pe3yJIbTaT, KOTOPBI BhIParKaeTcs JABYMsI UNCJIaMH — KOJMIECTBOM PEIIeHHBIX
zajad u mrpadubiM BpeMeneMm. [lobequresem copeBHOBaHuit OymeT KOMaHIa, KOTOpas PENIAT HanbO/Ib-
[Iee KOJIMYECTBO 3alad. A eciau TakuxX KOMaHg OyaeT HEeCKOJIBKO, TO CPely HUX BBIOMpAeTcss KOMaHIa
C HAMMEHBIUM MTpadHbBIM BpeMeHeM. [apaHTUpyeTcsi, YTO B JAHHOM COPEBHOBAHWHU He HalleTcs JBYX
KOMaH/[ ¢ UJCHTHIHBIMA PE3yJIbTaTaMi (OMHAKOBOE KOJUIECTBO 3a/a9 U OJNHAKOBOE BPEMsI).

®opmaTt BXOAHbIX AAHHbIX

BxonHble nmaHHBIE COIEPXKAT JIAHHBIE O PE3yJibTaTaX COPEBHOBAHUI, B3SATHIE U3 TECTUPYIOIIEH CHCTe-
Mbl. B 1epBoil cTpoke 3ammcaHo ojHO HaTypasbHoe uncio n (n < 100) — kosmuectBo Komang. Jlasee
ujer n X 2 crpok. B crpoke ¢ HOMEpOM i X 2 COepKUTCsT Ha3BaHUe i-if KOMaHJIbl (He MeHee OJ[HOTO W He
6ostee 20 CUMBOJIOB, BCE CUMBOJIBI — CTPOYHbBIE U IIPOIUCHBIE JIATHHCKUE OYKBbI. ['apanTupyercs, 4To BCe
Ha3BaHUsI PAa3IN4Hbl). B cTrpoke ¢ HOMepoM i X 2 4 1 comepzkares faBa 1enbix anciaa: p; (0 < p; < 15) n ¢,
(0 < t; < 5000) — KOJIMIECTBO PEIIEHHBIX 33124 U mTpadHoe BpeMst st i-if koman b1, [Topsiiok, B KOTO-
POM 3aJIaHbl KOMaH/IbI, He 00sI3aH COBIIAJATH C HOPSIKOM, B KOTOPOM KOMAH/Ibl HJIyT B OTCOPTHUPOBAHHON
TabJIUIE PE3yIbTATOB.

(DopmaT BbIXOAOHbIX AAdHHbIX

BbIBe;LI/ITe C€IMHCTBEHHYIO CTPOKY — Ha3BaHUE KOMaH,[LbI—HO6e,ZLI/ITeJIH.

Mpumep

CTaHAApTHHE BBOZ, CTaHOApPTHHHE BHBOZ,
5 SPbSU
Harvard
10 1358
MIPT
10 1437
Shanghai
11 1567
SPbSU
11 1560
Warsaw
10 1586
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016

Poccusi, KpacHosipck, 30.10.2016

3apayva D. Hebockpebbl

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

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
1 cexynna

256 merabaiiT

B ropoze Exo ectb poBHO N HE60CKpPEOOB, KOTOPBIE PACIIOIOKEHDBI APYT 3a APYTIOM B OAUH psfd. HKcan
CMOTPETh Ha HUX CJIeBa HAIPaBO, TO UX BBICOTHI PABHLL: 1, A2, . .., AN -

B ropopn, Bropriioch y:KacHoe UyIOBHUINE, UM KOTOPOMY: «¥YTypbaroy. KaxKabiM cBOMM ymapoM OHO
paspyliaer OJuH U3 HeODOCKPEOOB yIapOM TaKOl CHJIBI, YTO BJIEBO U BIIPABO OT HENO PACXOMUTCS YIApHAs
BOJIHA.

Paccmorpum sieByto yaapuyio Bosny. Ilycrs aymosuiie yaapuio 1mo HebocKpeby 1o HoMepoM 4. e
Ha IIyTH BOJIHBI BCTPETUJICS YKe pa3pyIleHHbIl HeOOCKped, TO BOJIHA 3aTyXaeT U JaJiblie He ujeT. Ecin
BOJIHA ITPOXOIUT Yepe3 IeJIblii HeboCKped oL HOMEPOM Kk, TO OH Pas3pylIaeTcsi TOJLKO B TOM CJIydae, eCiIn
a; —ag = |i — k| (Ecau mebockpeb paspymurcs, TO BOJIHA BCE PABHO HONIET jajibIie). AHaJIOrUIHbIE
YTBEPKIEHUS CIIPABEJTUBBI U JJTsT IPABOI yIAPHON BOJIHBI.

Yynosuie HanocuT Bcero M yaapoB, IpUYeM OHO COBEPIIAET HOBBIN yjap TOJBKO TOTJA, KOTJIa 0be
yJIapHbIE BOJHBI OT IPEILLIYINEro yaapa 3aryxan. Map ropoma Exo mpocut Bac mocauTaTh CKOJIBKO HEOO-
CcKpeboB OBLIIO pa3pyIIeHo MMOCIe KaxKI0ro yaapa Yrypbaro.

dopmaT BXOAHbIX AAHHbIX

[lepBasi cTpoKa cojiep:kut oHo nestoe wucio N (1 < N < 10°) — xosmmaecTBo He60CKpeGOB.

Bropast crpoka comepkut N IEIbIX 9UCENT G, a2, ..., AN, PA3JACIEHHBIX MpobeaMu — BBICOTHI HEDO-
cKpeboB, nepedncyiernble ciaesa Hamnpaso (1 < a; < 109).

Tpetbst crpoka comepkut oxuo 1esoe dncao M (1 < M < N) — KOIUIecTBO yIapoB Uy I0BUIIA.

Yerpeprast crpoka comepKuT M pasiamdHbIX duces depes mpodei: by, be,...,bys — HOMepa HeHOCKpe-
60B, KOTOpBIE pa3pyllajo Uy/OBHUIE B 3aJ@HHOM HODsiiiKe (HEGOCKPEObl HyMEpYIOTCs CjleBa HAIPaBo,
HaunHAas ¢ ejuHuIb). [apanTupyercs, uro HuKakoii He6ockpeb 1moj HomepoMm b;(1 < i < M) He ObLI
pas3pylieH yIapHON BOJIHOM.

@dopmaT BbIXOAHbIX AAHHbIX

Brixomabie TanabIe JTOKHBI cojiepKaTh M CTPOK, IJie B 4-0i CTPOKE COJIEPXKUTC € IMHCTBEHHOE T1eJI0e
qUCJI0 — KOJUYIEeCTBO HEOOCKPeOOB, KOTOpPhIe OBLIN Pa3pyIeHbl MOC/Ie (-T0 yAapa IyI0BUIIA.

MNMpumepsbl

CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL

5
324105
2

3 4

5
12321

CrpaHnua 4 us 12



BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apgayva E. [locka

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

BaCﬂ Y4uTCd B IIEPBOM KJlacCCe MaTeMaTUIeCKON MIKOJbLI 1 JesiaeT 60.HleI/Ie yciuexm B OCBOCHHUHM MaTe-
maTuku. CerofHs yuuTesb 3aaJl JeTIM cjegayontyio 3agady. CHadaja OH pacuepTuil JOCKY Tak, 4TOObI
oHa mpeJicTaBiisiia coboit Mmarpuiy N X N, Kak oka3aHo Ha pucyHke (B janHom npumepe N = 3).

aJstee, yauTesib MPOIEMOHCTPUPOBAJ PA3JIMYHbBIE BADUAHTDI, KAK MOXKHO 3aII0JHUTH MATPUILY YUCTIAMA
or 1 10 N? cTporo 1mo BO3pacTaHuio:

1273 1[6]7 1[273 187
Mi6(5[4] @[2[5[8] ®)[8]9][4] @[2]9]6
7189 31479 7165 345

Yuuresb Beerja HauMHAJ C BepXHero Jjieoro yria. B marpuie (1) npumep npejcrasisii coboii Bep-

TUKAJIbHYIO «3MeiiKy», B Marpure (2) — ropusontanbayo. Marpuier (3) u (4) npejacrasisiior coboii
cnupaib — B npumepe (3) 3aloJiHEHHE IPOUCXOJUT IO YacoBOW CTpeske, a B mpuMmepe (4) — mpoTus
TaCOBOM.

Bam meobxoxnmo momous Bace Hamucars nmporpamMmy, KoTopasi 0 3aJanHoMy N H aJropUTMy 3aIl0J1-
nernst — (1), (2), (3) mwm (4) Gyaer nedaraTs pe3yILTUPYIONIYIO MATPUILY.
dopmaT BXOAHbIX AaHHbIX

B enmucTBenHHOIT CTpOKe comeprkarcs ABa HaTypaabHbix duciaa N (1 <N <100) ma (1 <a <4), e
@ OIIPEJICJISIET AJITOPUTM 3AIOJHEHHST MATPHIBL.

@dopmaT BbIXOAHbIX AAHHbIX

Beieeaure N cTpok, cocrosimux u3 N 4duces, pasmeaeHHbIX TpobeIaMu, IPeACTaBISOMMIX coboit MaT-
pHUILY, 3aI0JTHEHHYIO 110 33 aHHOMY AJITOPUTMY.

lNpumepsbl
CTaHIapTHHI BBOZ, CTaHIAapTHHN BHBOL,
31 123
6 5 4
789
32 167
258
349
33 123
89 4
765
34 187
296
345
3amevaHue

B npuMepax JaHbl BXOAHBIE U BBIXOJIHBIC JaHHBIEC MAaTPHUIL, IIPEAJIO2KEHHbIX YyYINUTCIECM.

CrpaHnua 5 us 12



BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apgayva F. Hucna-gpy3bs

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

V TMonukapia muOro Apy3eit. Emy 310 nocrasiisger 60JbI10€ yI0BOJILCTBUE, HO HEIABHO OH 31y MAJICS,

a €CTb JIK APYy3bd Yy OOBIYHBIX IIeJIbIX

IToukapir Ha3bIBAET JBA UHUCJIA APY3bsSIMU, €CJIU OJHO U3 HUX JEJIUTCS Ha Jpyroe 6e3 ocTaTka.

Hampumep, 2 u 4 6yayT takoBeiMu, a 10 u 3 mer. B gacTtHocTH, 9ncio 1 ApYyKHUT CO BCEMU.

[Tosimkapiy MHTEpECHO, MOXKHO JIX BEICTPOUTD BCE IIeJIble Yncia OT 1 710 m B P, TaK, 9TOOBI COCETHUE
qncsia obum Jpy3bsiMu’! Haiiure Takyo paccTaHOBKY WJIM COODIINTE, UTO €€ He CyIIeCTBYeT.

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
1 cexynma

256 MmerabaiiT

quce?

dopmaT BXOAHbIX AAaHHbIX

B emuncrBennoit crpoke comepxutcs nesoe qncyao n (1 < n < 1000).

dopmaT BbIXOAHbIX AAHHbIX

Ecsin orBera He cyIliecTByer, BbIBEIUTE OJHO YUCIO «-1» (6e3 KaBbIueK).

Wnate, BeIBeIUTE N IUCET B OJIHON CTPOKE Uepe3 Mpodes — HANAEHBIN Pl U3 1 PA3JIUIHBIX 9HCET.

Ecau orBeToB HECKOJIbKO, pa3peiraeTcCda BbIBECTU JII00OI.

lMNpumepsbl

CTaHIApTHHN BBOZ,

CTAHZAPTHHN BHBOL

21

312

CrpaHnua 6 us 12




BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apgayda G. 'myrn

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

B pamkax mporpammbl ummopTo3amMerienus Bam mopytdueHa pa3paboTka HOBOTO ITOMCKOBUKA IIOJ KO-
noBbIM HazBanumeM ['myrur (gmoogle). [lsist mepsoro mpororuma Bam Tpefyercst mokasarb BO3MOKHOCTD
IIONCKa 1o 0a3e JAHHBIX ITPEIJI0KEHNH:

e TekcTbl 6a3bl JAHHBIX COEIUHEHBI B CTPOKY S, COCTOSIIYIO M3 CHMBOJIOB ‘a’-‘z’, ‘A’-‘Z’, mpobesios,
3HAKOB NpenuHaHus «.!?» (6e3 ydera KaBbIueK) a Takxke 1udp.

e CumBOJIBL «.!7» pa3pbIBaiOT S Ha OJHO WK DOJiee MPEJIOKEHUI ¢ OJHUM HMCKJIIOUEHUEM: €CJIN
[EPBbIil CUMBOJI [IOCJIe TOUKH ‘., He siBJIsomuiicst mpobesiom — OykBa B HIKHEM peructpe (‘a’-‘z’),
TO Takas TOYKa IIpejJIoyKeHune He paspbiBaer (npumep: «I like tea in a 500 ml. cup» — 3710
onno npejyioxkenne, a «Cup is 500 ml. I want it» m «Cup is 500 ml. 500 ml is great for
me» COJIEPKAT MO JIBA MPEJJIOKECHUST ).

e CJIOBOM HA3BIBAETCs HEIPEPhIBHAsT OCIEI0BATEILHOCTh CUMBOJIOB ‘a’-‘z’, ‘A’-‘Z’) orpaHuveHHas
cripaBa W cjaeBa mpobesiaMu, 3HAKAMHU MPEMUHAHNS WM HAYAJIOM/KOHIOM CTPOKH /TIPEJIOXKEHNUSI.
Hudpsl BILIOTHYIO K CJIOBY HAXOAUTHCS HE MOTYT, TO €CTh KOHCTpyKImu «10mly waun «R2D2» sa.-
JISTFOTCsT HEKOPPEKTHBIMI U B CTPOKE S HE BCTPETSATCS.

e B S MoryT BeTpedarhes NMpeIoKeHUsI, He COepsKalllie CJI0B. ['apaHTupyercs, YTo CUMBOJbBL «.!7»
HUKOT/Ia HE HaXOAATCS PSJIOM JPYT C APYTOM.

HOCJ’[Q nHAEKCallu KOHTEeHTa IIOMCKOBUKOM IIOJIb30BaTe/IN JIe/Ial0T ITIONCKOBBIE 3alIPOCHI B BU/ie CTPOKHA
q, cocrosimeil u3 oaHOro uim Gosee 0B (OIpeseseHre CJIOBa JaHO BBIIIE), pa3/ieeHHbIX pobenamu. B
HadaJle WIn KOHIIE 3aIIpOCa TAKXKE MOTYT OBITH IIPOOEJIbI.

[TouckoBuK J0JI2KEH HANTU ¥ BBIIATD MPEJJIOYKEHNsST U3 6a3bl JAHHBIX S, IJle IPUCYTCTBYIOT BCE CJIOBA
M3 3aIlpoca ¢ B JIIOOOM IOpsijke. PaBeHCTBOM CJIOB CUUTAETCs COBIIAJEHUEM BceX X OyKB 6e3 ydera
perucrpa.

dopmaT BXOAHbIX AAHHbIX

B mepBoii cTpoke Bxojia cojepxKkuTces crpoka S amuHoii ot 1 o 1000 cumBosio. B citemyrornieit crpoke
sajiano nenoe dncsio n (1 < n < 100), — KoJm9IecTBO MOUCKOBBIX 3ampocos. lajee ciemyior n cTpok
Q1,42 ---, Gn, Kaxkmaas jgymuaoir ot 1 mo 100 cumBosioB, B dopmare, onmucaHHOM Bbime. Mexmay, nepen u
[I0CJIE CJIOB MOXKET OBbIThH JII000€ KOJMIECTBO MPODEJIOB — KaK U B CTPOKE S.

CDopmaT BbIXOOHbIX OAdHHbIX

JL71st KarK 1010 MMOMCKOBOT'O 3aIIPOCa (1, G2, ..., §n TOUCKOBHUK BBIBOJIUT CaM 3aIIPOC HA OTJIEJILHON CTPOKE.
Jlajtee, KaxK0e B CBOEil CTPOKe, BBIBOJIUTCS CIUCOK HAWJIEHHBIX [PEJJIOKEHU u3 S, B TOM MOPsiJIKe, B
KOTOPOM OHH TPUCYTCTBYIOT B S. [loMCKOBBIE 3aITPOCHI U TIPEJIOKEHNST TIEIATAIOTCS B KABBITKAX.

B mauasie u KoHIe npejyiozkeHuii npobesibl He medararorca. CMm. npumep Jijist 60j1ee TOYHOTO TOHU-
MaHUS.

MNpumep

CTaHZAPTHLA BBOJ, CTaHIAPTHLIA BHBOJ
Hello everyone. I want 2 coffee if Search results for "HELLO":
you have it. I like coffee very much. - "Hello everyone."
4 Search results for "Coffee":
HELLO - "I want 2 coffee if you have it."
Coffee - "I like coffee very much."
much coffee Search results for "much coffee":
VoDka - "I like coffee very much."

Search results for "VoDka":
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apgayda H. lNeHepaTop

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

[Tomukap u ero KoJuIern Hpas3aHYIOT 3aBeplleHne padoThbl HAJlT WHHOBAIIMOHHON CHCTEMOMN 3allliThI
oT kubepatak. Haj cucremoit Tpyamioch MHOXKeCTBO Jiiofieit, I[lomukapn ObLT OTBETCTBEHHBIM 3a KPHIITO-
rpadudeckyo 4actb. OJHUM U3 aJrOPUTMOB, pa3pabOTAHHBIX UM, ABJISIETCS HOUCK CJIyYaifHOIO IIPOCTOI0
qnciia, He rnpeBocxojsmiero N. HamoMunM, 9T0 IPOCTBIM IUCIOM SIBJISIETCS YUCJI0, UMEIOIee POBHO JIBA
Pa3INIHbBIX JAEJUTENsT — €IUHUIA U CAaMO YUCJIO.

AJIropuTM 1I0MCKa IIPOCTOrO 4UCa, HanucaHHblil ITonuKapioM, BLINISIUT TaK:

1. Beibpars ciay4aiinoe uncsio x u3 orpeska [2, N|. dusg Bcex N — 1 gucesr BeposiTHOCTH OBITH BBIOpaH-
HbIMU OJMHaKOBDI.

2. IlpoBeputs, gaBisgercs i T TPOCThIM. Ecin j1a, mepeiiTu K mary 3, nHade K mary 1.

3. BosBpaTuTh T Kak pe3yabTar.

[IpoBepky Toro, siBjisieTcsi Jin 9uCa0 T TpocThiM, [losmmkapn peanuzoBas oTaenbHO. OH TOJIB30BAJICS
TeM, UTO JJIsl COCTABHOIO YHCJIa BCErJa CYIIECTBYET JIeJIUTe/b, He IPEBOCXOISINNN KBAIPATHOIO KOPHS U3
T U IPHU 9TOM OTJIUYHBIA OT €IMHUIBI. DTO IIO3BOJISIET COKOHOMUTH BBIYNC/ICHHUS.

AJropuT™M TIPOBEPKY pEAIM30BaH CJIEIYIOIIMM 00pa30M:

1. TTonoxurs d := 2.

2. Ecim d 1peBocXonT KBaIPATHBI KOPEHb U3 X, TO €CTh d > X, TO 3aBepIINTh PabOTy AJrOPUTMA,
U COODIINTD, 9TO T — HpocToe uucjao. Have nepeiiTu K mary 3.

3. Ilposepurs, jnenurcs i & Ha d 6e3 octarka. Ecin j1a, 3aBepHIuTh IPOBEPKY, COOOIIUB, YTO & — He
npocroe. nade nosoxxkuth d := d + 1 u nepeiitn kK mary 2.

Ho ceromus [Tosmmkapi e mor ycHyTh. Ero 6ecrokonia MbICIbL O TOM, YTO €r0 aJITOPUTM ITOUCKA MOXKET
paborars Beuno! Mim xoTg6nl IpocTo 10aro. A Beab 3TO CTABUT IO YIPO3y PaAbOTy UX CUCTEMBL.

Camoit Tskéstoit onepanueit [Toaukapin cauraer jiejieHre B IPOBEPKe Ha IPOCTOTY HA TPEThEM IIare.
IlocunraiiTe MaTeMaTHIECKOE OXKUJAHNE KOJMIECTBA ITUX JACJICHUN 10 3aJaHHOMY V.

dopmaTt BXOAHbIX AAHHbIX

B nepBoii crpoke cojiepkuTest 1esioe aucio I — kogundecTso TecToBbix npuMepos (1 < 7T < 105).

B kaxmoit w3 caemytomux T CTPOK COIEPXKUTCS OJWH TECTOBBI mpuMep — 1iesioe 4gmciao N
(2 < N <107).

(DOpMaT BbIXOAOHbIX AdHHbIX
Ha xaskanrit TecT BhIBEIUTE OTBET B OTIIEJIbHON CTPOKE B BHUJIE HECOKPATHUMOM TpOOH.

Mpumep

CTaHIApPTHHY BBOZ, CTaHIAPTHHY BHBOZ
0/1
0/1
1/2
2/3
1/1
2/1
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apaya |. ChoxeHune

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 5 CeKyH/I
Orpanudenne 10 MAMSTH: 256 merabaii

DTO MHTEPAKTUBHAS 3a/ata.

WNuxkenep Ilosmkapn paboraer B kommanun «Abaky. Kakiaplil 1eHb OH JOJKEH NpUIyMbIBaTh [N
JIBOMYHBIX CTPOK jiytwabl M. B onun m3 Takux JHEH OH peIui pa3HooOpasuTh CBON pabOvuil mporecc:
mocjie Toro Kak llosimkapir mpuyMbIBaeT O4epeHyI0 CTPOKY, OH HHTEPIPETUPYET €€ KaK JTBOUTHOE THCJIO
(BO3MOXKHO, € BELyIIUMHI HYJISIME), TIOOYEPETHO CKIIAIBIBACT €0 € KAXKJIBIM PaHee Py MAHHBIM THCIIOM,
U TOJICYUTHIBAET CKOJILKO Pa3 PE3YJIbTAT CJIOKEHUS He ITOMECTHUJICT B JBOUYIHOE UUC/IO JIuHbl M.

[Tonukapir oUeHb IJIOXO CKJIAJIbIBAET YHCJIA, IIO9TOMY OH IIPOCHT BAC IOMOYb €MY.

NpoTokon B3aumopencrTems

B mepBoii cTpoKe IporpamMma Kiopu mepejaer apa neabx wmcaa N u M (1 < N x M < 10%) —
KOJTMIECTBO NPUIYMAHHBLIX [lo/ImKapIioM JIBOMYHBIX CTPOK U JJIMHY STHX CTPOK COOTBETCTBEHHO.

Hasee N pa3 NpoOUCXOIUT CJEYIOIee: IIPOrpaMMa YKIOPU B OTIE/IBHOM CTPOKE MepeJaéT Balleil mpo-
rpamMmMe oduepesnoe mpuaymannoe llogukapnom IBOMYHOE YHUCTIO, cOcTosIee poBHo u3 M OuT, a Bara
[porpaMMa B OTJIEJIbHOW CTPOKE JIOJIPKHA BbIJIATH OJHO IEJI0€ YUCI0 — KOJIMYECTBO Pa3, KOTJa IIPU CJIO-
2KEHUW JTAHHOTO YUCJIA U PaHee MEPEeIaHHbIX BaM JBOUYHBIX YUCEJ PE3YyAbTaT He IMOMECTUJICI B JTBOUTHOE
qUCJIO JAUHBL M.

ITocsie o6paborku N 3ampocoB Baillia IIporpamMmma o0s3aHa 3aBepIIUTLCs ¢ Ko1oM 3aBepirenus (. B mpo-
TUBHOM CJIydae pe3ysIbTaToM B3auMojeicTsust Oyjer ommbKa (Jaze ecyid Bce OTBETHI, BbIAHHBIE Barleii
IPOrpamMMoii, ObLIN TPABUILHBIMH ).

lNpumepsbl

CTaHIApPTHHN BBOZ, CTaHZAPTHHN BHBOL
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3ameyaHune

Jlist KOppeKTHOI paboThl IPOrpaMMbl ITOCE KaXKIO# Olepaliyd BbIBOJA JIAHHBIX BaM HEOOXOIMMO
ounIaTh 6ydep BbIBOMA, TO €CTh J€JaTh CJICAYIOIINE OIePAIUN:

e B aspike Pascal: flush(output);

B C/C++: fllush(stdout) wu cout.flush();

B Java: System.out.flush();
e B Python: sys.stdout.flush() u3 6ubsmoreku sys;
e B C#: Console.Out.Flush();

Takxke He 3a0y/IbTe BBIBOJIUTD [IEPEBOJI, CTPOKH TIOCJIE KAXKJIOI'0 OTBETA BaIlleil POrpaMMBbl.
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apava J. [Jobpbii mar

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Ha moste 6uTBbI cTOKHYIUCH apMun 100pa u 371a. B Xo1e 10/1roro KpoBOIpPOJIMTHOTO IIPOTUBOCTOSTHUST
[IPaKTHYIECKU BCE CUJIbI 10O6pa ObLIN yHUITOXKEHbI. QCTasIcs JIUIIb OAUH Mar, KOTOPOMY TeIeph IIPEJICTOUT
B OJIMHOYKY CPaXKaTbCs IPOTUB apMUU U3 N 3JbIX cyiecTB. K caacThio, 10OpBIi Mar 3HAET 1M 3aKJINHAHUN,
CIOCOOHBIX YHUYTOXKATD BPAsKECKHUX CYIIECTB.

Kaxkmoe 3aknHanne criocoOOHO YOUTH OIIPeJIe/IEHHOE MHOYKECTBO BPAroB, IPU 9TOM ITOTPATUTCS OIIpe-
JIeJIEHHOE KOJIMYEeCTBO MArnvIecKoil sHeprun. EcTh aBe BaXKHBIX 0COOEHHOCTH UCIIOJIb30BAHMS 3aKINHAHMIA,
KOTOpbI€ HY?KHO 3HaTb:

1. BakauHanue MOXKHO HUCIOJJIL30BATL JIAIIL B TOM cjlIy4dae, eCcjid BCe cymecCTBa, Ha KOTOPbIE OHO ,zgeﬁ—
CTBYET, 2KHBbI /10 MOMEHTa NCIIOJIb3OBAHMA.

2. BakjuHaHUE I0OCJE UCIOJIb30BaHUS yObEeT BCEX CYINECTB, HA KOTOPBIE JeficTByeT. Y Mara HeT BO3-
MOYKHOCTH TIOIMAJIUTDH CYIIIECTBO, HA KOTOPOE PACIPOCTPAHSETCS 3aKJINHAHUE.

CwmozkeT Jin JOOPBIi Mar yHUYTOXKUTH BCEX BparoB W NMpHUHECTH 1mobeay cuyiam jiobpa? Ecium ma, To
KAKOe MUHUMAJIBHOE KOJUIECTBO MArHIECKON SHEPTHUH JJIsT 9TOTO MOTpedbyeTcs?

®dopmaT BXOAHbIX AAaHHbIX

B nepBoii cTpoke cojiepikarcs Jpa nesbix dnciaa: n (1 < n < 18) — KoJMYecTBoO 3JIbIX CYIIECTB U M
(0 < m < 100) — KOJIMIECTBO 3aKIMHAHMIA.

Cremytorme m CTPOK COJIEPKAT NHMOPMAITIIO 0 3aKINHAHNX. [lepBoe TnCI0 CTPOKH COMIEPKUT TEI0€e
qucio ki (1 < k; < m) — KOJIMYIECTBO CyNIECTB, Ha KOTOPBIX JeficTByer i-e 3akiaunanue. Jamee naer k;
HeJIBIX YUCeI OT 1 710 n — HOMepa CyIIecTB, Ha KOTOpbIe JieficTByeT 3akjnHanue (OyJIeM CUuTaTh, 9TO 3JIbIe
CyIIECTBa IPOHYMEPOBAHBI OT 1 710 1), YHCIa B 9TOM CIHCKe He moBTOpsiiorcs. [locienum B cTpoke muer
HaTypaabHoe dnciio v; (v; < 1000) — KoJM4uecTBO Marnveckoil SHeprum, HeOOXOUMOE JIJIsl UCTIOJIb30BAHMSI
3aKJIMHAHUS.

(DopmaT BbIXOAOHbIX AAdHHbIX

BriBenuTe €IMHCTBEHHOE YMCIO — MHUHUMAJIbHOE KOJUYIECTBO JHEPTHUHU, KOTOPOE HYXKHO MOTPATUTH,
4TOOBI YHUYTOXKUATH BCEX 3JIBIX CyIIecTB. Ecim Bcex cymiecTs youTh HEBO3MOXKHO, BhiBeuTe —1.

MNMpumepsbl

CTaHIApPTHHN BBOZ, CTaHZAPTHHN BHBOL
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3ameyaHune

B niepsom npumepe ectb 4 criocoba yourh Beex cyiecTs: (3akinHanus 1 u 2 — 28 e, sueprun), (1,3,4
- 23), (2,5,6 — 33), (3,4,5,6 — 28). JIyurie Bcero Bocmoib30BaThCst 3aKkanHanusvu 1,3 u 4.

Bo BropoMm npumepe j1060e n3 3akJnHaHuii yousaer cymecTso 2. [103ToMy IpUMEHUTH MOXKHO TOJIBKO
OJIHO M3 HUX, HO 3TOr0 OyJeT HeI0CTATOYHO.
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apayda K. lNpoBepka maplipyTok

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

[Tosiukapn nmpuexan B BaliToropek, ogun u3 roponos Bepisguainu, 1o pacropsikeHuio Hadabersa. Ero
3aJia4a — IPOBEPKa MapIIPYTOK ropojia.

JlopoxkHasi ceTh 0DOIIECTBEHHOrO TpaHcHopTa baliToropcka cocrouT m3 N OCTAHOBOK M HECKOJBKUX
JIOPOT € JIBYCTOPOHHUM JIBUYKEHHEM, COeJUuHSAIONMUX nX. CeTb MpuMedaTebHa TEM, YTO MEXK/Ly JIOObIMU
JIByMsI OCTAHOBKAMU CYINECTBYET €IUHCTBEHHBIN IIyTh U3 JOPOT, [0 KOTOPOMY MOXKHO IIPOEXaTb OT O
HOII OCTAHOBKH K JPYyToil (B 060X HanpapiieHusx). Bece JI0pOru UMET OJMHAKOBYIO JUIMHY; MapIIPyTKa
[IPEO0JIOJIEBAET JIOPOrY 3a OJIHY MUHYTY.

Tak kak BaiiToropck odeHb pasBUTHII MOPOJ, [JIsT KaXKIOH Iapbl OCTAHOBOK CYIIECTBYET CBOSI KOM-
[AHUS, 3aHIMAIONIASICS IePEBO3KON MAacCaKupoB. [Ipnuém MapmuipyTKa COBEpIIAeT OCTAHOBKHU TOJILKO HA
KOHEUHBIX IIYHKTaX IIyTH, IPOITYCKasl OCTAJIbHbIE OCTAHOBKHU, €CJIM TAKOBbIE BCTPEUYAIOTCs B IyTH. 1losm-
KapIry Hy2>KHO [TPOBEPUTH KAXKJIYI0 KOMITAHUIO, IPOEXAB €JINHOXK/IBl HA MaPIIPyTe KAXK 0N 13 HUX, HEBAYKHO
B KAKOM HAIPABJICHUH.

Ero ceituac naTepecyer Bpemsi, KOTOpOe OH IIPOBEAET CUJisl (UM CTOsI) B MapIipyTKax. Emy kaxkerc,
9TO 3TO 3aifiMET MHOIO BPEMEHU, MOCUUTAUTE KOJUIECTBO MUHYT, KOTOPOEe HEOOXOIUMO JIJId Mpoe3a Ha
Bcex MapIiipyTax BafiToropcka, rmoka OH MOPaJbHO MOTOBUTCS.

®opmaTt BXOAHbIX AAHHbIX

B nepsoii cTpoke cojepsKuTes neoe uncio N — KOJHYecTBO ocTanoBoK B ropoje (1 < N < 2 x 10°).

B cnemyronux crpokax uaeT CIUCOK JTOPOr JTOpoxKHOM cetu Baiitoropcka. Kaxkmast mopora 3amaéres
B OTJIEIBHOI cTpoke mapoii aucesn a u b (1 < a,b < Nja # b). lapantupyercst, 910 KaxK/1asi mapa Iuces
yKa3aHa BO BXojie He 60jiee OJHOTO pasa.

(DopmaT BbIXOOHbIX OAdHHbIX

BriBenuTe B e MHCTBEHHO# CTPOKE OJHO YMUCJIO — CyMMapHOe BpeMsi, HeoOXO[MMOe JJisi IIPOoe3/ia Ha
BCEX MapIIpyTax ropoa.

lMNpumepsbl

CTaHIApPTHHN BBOZ, CTaHZAPTHHN BHBOL
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BocTouHo-cubupckuii yetseptoturan ACM ICPC 2016
Poccusi, KpacHosipck, 30.10.2016

3apgayva L. YpaBHeHne PuboHav4n

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Buzon Muria B3sJ1 Tpu nocsenoBaresbHbix yncia Oubonagaan: F,, Fj 11 1 Fj 40, U3MEHUIT UX HOPAIOK
¥ TOJICTABUJI B KadecTBe KOdPMUIIMEHTOB KBaIPATHOIO YPaBHEHMUS:

Az + Br+C =0

Temneps Murita xoueT y3HaATh, CKOJIBKO CYIIECTBYET PA3JIMIHBIX BEIIECTBEHHBIX KOPHEl Y JTAHHOTO ypaB-
HEHUs, U IIPOCUT BaC MOMOYb €My.

dopmaTt BXOAHbIX AAHHbIX

B esmHCTBEHHOI CTPOKE COJEPKUTCS TPU IEJbIX HEOTPUIATENbHBIX duciaa: 4,5 u k (i,7,k < 109) —
HOMepa “IeHOB nocienosarensaoctn Pubonaqaun, roe A = F;, B = Fj; u C = F},. I'apantupyercsa, 4ro
BCE TpU YUCTA &, j, kK PA3JIMYHBI U YTO CPEJHEE MO BEJIMYMHE OTIMIAETCS KAaK OT OOJIBINEro, Tak U OT
MEHBITIETO HA €JIMHUILY.

@®opmaT BbIXOAHbIX AAHHbIX

B esuncTBennyio cTpOKyY BBIBEJUTE OJHO II€JI0€ YUCJIO — KOJTMYECTBO PA3JIMYHBIX BEIIECTBEHHBIX KOP-
Hell ypaBHEHUS.

MNpumepsbl

CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
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3ameyaHune

[TocemoBarebrocTs UOOHATIN CTPOUTCS IO CACIYIONIAM ITPABUIAM:
=0

=1
F,=F,_14+F,_o tnet>1
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