ACM International Collegiate Programming Contest 2014/15
XL St. Petersburg State University Championship, Sunday, December 14, 2014

3apaya A. Devil’'s Hell deLivery (Division 2)

Nwms Bxoauoro daitra: dhl.in

Wmst BeIXOIHOTO daiiia: dhl.out
Orpanudenne o0 BpeMeHNU: 2 CeKyHIbI
Orpanudenue 10 MaMSTH: 256 mebubaiiT

Kommanusa Devil’s Hell deLivery mocrtapisier 6yKBaJabHO BCE: SIIITUKN, KOPOOKH, MAKETHI, JTaTarPaMMbl
U Tak JaJiee.

IIponece mocrapku u3 ropoma A B ropon B yerpoen cremyromnmum o6pasoM. IlycTh Hy»KHO J10CTaBUTH
K upemameroB, uctosibsys [N Ipy30BUKOB. BMecTuMOCTh rpy30BUKa ¢ HOMEPOM % paBHa ¢;. Bec mpemamera
C HOMEepOM j paBeH wj. I'py30BUKH JOCTABJISIOT MPEMETHI 33, HECKOIBKO MIaroB.

3a o/iuH Iar HEKOTOPBIE TPEIMETHI IIEJTUKOM 3arpy2KaloTcs B TPY30BUKHU. Bee mpeiMeThl MOXKHO TIepe-
BO3UTDHL TOJIBKO ITEJINKOM. BMGCTI/IMOCTB KazKJI0r'o Irpy30BUKa JTOJI2KHA 6I)ITb HE€ MEHbIIIE CYMMAapPHOI'O BeCa
[IPEJIMETOB, KOTOPBIE B HErO 3arpyrkKeHbl. Bee IPy30BUKY OTIPABISIOTCS OJTHOBPEMEHHO.

HO OKOHYaHUU ITara BCE I'PY30OBUKU OTIPABJIAIOTCA Ha UCXOJHYIO ITO3UITUTO. EC.HI/I KaKue-TO IpeaMeThl
OCTAJINCH He JOCTABJIEHHBIMH, MTPEITPUHIMAETCST OYepeTHOMN TIar.

Baﬂla 3a/iav9a — pacClIpeJe/JIMTh IIPpEJMETHI 110 IIaraM 1 I'py30BUKaM Tak, LITO6I)I MHUHUMHU3UPOBATH KO-
JIMIECTBO TIATOB.

®opmaT BXOAHbIX AAHHbIX

Bo BBoze 3agaH0 He Gojiee CTa TECTOBBIX CJIyYaEB.

Kaxkiplit TecToBblil citydail HaqMHAETCs €O CTPOKHU ¢ JAByMs neabimu duciaamMu N u K (1 < N < 5,
1 < K <£9): KoJIM4ecTBOM TPY30BUKOB U KOJMYECTBOM [IPEJMETOB, COOTBETCTBEHHO. B ctesyromieii crpoke
sammcano N 1esbIx ducen cq,...,cy (1 < ¢ < 108): BMECTUMOCTHU T'PY30BHKOB. B cjemyioreit cTpoke
sanucano K 1enblx quces wi, ..., wr (1 < w; < 108): Beca MpeJIMETOB.

@dopmaT BbIXOAHbIX AAHHbIX

st KaXKJIoro TEeCTOBOTO CJIydasi, €CJU JIOCTABKA HEBO3MOXKHA, BBIBEJIUTE €JIUHCTBEHHYIO CTPOKY C
qncaoM —1.

B ocrampHBIX ciydasix cHadaja BBIBEJIUTE CTPOKY C MEJIBIM YHCJIOM S — HEOOXOMMBIM KOJIUIECTBOM
[AroB. DTO YKUCJIO HY?KHO MUHUMHU3UPOBATH. 3aTeM BBIBEJUTE S CTPOK, IT0 OJHOM Ha Kakblil mar. Omm-
CaHMe Iara JIOJKHO HAYMHATHCS C TEJI0r0 duciia I; — KOJUYIecTBa MPeIMETOB, KOTOPbIE EePEBO3ITC Ha
sToM mare. [Janee sanumure I; map a; bj. Kaxnas napa aj b; osnadaer, 4To npejgMer a; IepeBO3UTCA Ha
Ipy30BHKe b;.

Eciin BOBMOXKHBIX ONITUMAJIBHBIX OTBETOB HECKOJIBKO, BBIBEJIUTE JTFOOOH M3 HUX.

Mpumep

dhl.in dhl.out
2 4 1
10 20 411213242
5555 -1
21
10 10
20

3apaya A (Div. 2) Paspabotunk: FOpuii Metpos Crpatnuua 1 us 15
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3apava B. JomuHowku Ha Tope (Division 2)

UNwms Bxoauoro daitra: domino-on-torus.in
Wmst BeIXOIHOTO daiiia; domino-on-torus.out
Orpanudenne 10 BpeMeHMU: 2 CeKyHIbI
Orpanudenue 10 MaMSTH: 256 mebubaiT

W3 ranymeiics kierdaroil GyMaru BbIpe3aH HMPsSMOYIOJbHUK pasMepa A X B mo juHusaM ceTku. Bee
KJIETKH 3TOTO MPSMOYTOJIBHUKA, ITPOHYMepoBaHbl uncjaamu or 1 g0 A - B. V3 nepBoro npsiMmoyrojbHUKa
BBIPE3aH BTOPOI MPSIMOYTOJIbHUK paszmepa C' X D, ToxKe [0 JIUHUSIM CETKU, TaK ITOOBI CTOPOHBI JIJIMHBI
C 6bLIn mapaJsuieababl cropoHaM JumHbl A. CKjenM CTOpPOHBI JJIMHBI B, a IOTOM CTOPOHBI JJIMHBI A.
[Tostyanrest TOp ¢ npsiMoyToJibHOM Jibipkoit u3 C' X D xierok. (Top —sT0 noBepxuocTsb Gybiiuka. )

JIBe KJtleTKu TOpa OyIeM CYNTATh PA3JIMIHBIMU, €CJIM OHM MMEIOT pasHble HoMepa. BHEIIHIo moBepX-
HOCTH 9TOI'0 TOPa C ALIPKOW MBI OygeM 3aMOINATh TIHYIUMUACI JOMUHOIIKAMU, KaXK/Iasl M3 KOTOPBIX
COCTOHUT U3 JBYX COCEIHHUX II0 CTOPOHE KJIETOK Pa3HOIo IiBeTa — 0esoil W 4épHOil. 3aMOIIeHne HOJIZKHO
YJIOBJIETBOPSITH CJIEJIYIONIEMY YCJIOBUIO: €CJIU JIBE COCEJHUE 0 CTOPOHE KJIETKU MPUHAJJIEXKAT PA3HBIM
JIOMHHOIIIKAM, TO OHU JIOJI?KHBI OBITH OJHOIO IBeTa — 0be OeJible miim 06e IEpHDIE.

JlBa 3aMOIIEHUST CINTAIOTCS PA3JIMIHBIME, €CJITH BBIMIOJHEHO XOTsI OBl OJTHO U3 JIBYX CJIEYIONIUX yCJIO-
BUIA:

1. cymecTByeT X0Ts1 ObI OHA TaKas KJIETKa, 9TO B OTHOM 3aMOIIEHUN OHA SIBJIAETCS OEJION, a B IPYTOM —

YEPHOIL;
2. CyIIecTByeT XOTs Obl OJHa TaKasl KJIETKa, YTO B OJHOM 3aMOIIEHUN JOMHUHOIIKA, KOTOPas €€ IMOKPbI-
BaeT, IIOKPBIBAET TaKXKe U KJIETKY Y], a B APYTOM — KJIETKY Yo, MIpUiéM Y] # Ys.

®dopmaT BXOAHbIX AAaHHbIX

B mepgoil cTpoke BBOa 3ajaH0 deThipe mennix wncia A, B, Cu D (4 < A,B < 107, 2 < C < A,
2 < D < B, Bce uncyia 4€THbIE).

(DopmaT BbIXOOHbIX OAdHHbIX

BriBenTe unciao 3aMoIeHmii.

Mpumep

domino-on-torus.in domino-on-torus.out
4 6 2 4 4

lNosicHeHne kK npumepy

Ha pucynke mokasaHO 0JIHO U3 BO3MOXKHBIX 3aMOIIEHNI TeCTa U3 IpUMepa.

3apaya B (Div. 2) Pazpabotunk: Onbra Bypcunan CrpaHuua 2 u3s 15
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3apava C. MNMouck manenbkux dncen (Division 2)

UNwms Bxoauoro daitra: CTaHOapTHHE BBOL
Nwms BeixogHorO haiira: CTaHZapTHHI BHBOL
Orpanudenne 10 BpEMeHMU: 2 CeKyH/JIbI
Orpanudenue 10 MaMSTH: 256 mebubaiT

Mo — UHMEPAKMUBHAA 3040640,

2Kropu 3arajiajio mepecTaHoBKy unces or 1 o n. Bamra 3amada — HalTH HO3UIUMN, B KOTOPBIX CTOSIT
qnciia ot 1 10 k. st 3T0T0 BBI MOXKETE BOCIIOIB30BATHCS IIPOrPAMMOI XKIOPH, KOTOPas yMeeT CPaBHUBATD
YUCJIA, CTOSIINE Ha JIBYX MO3UIUAX B IIEPECTaHOBKE.

®dopmaT BXOAHbIX AAaHHbIX

B nrepBoit crpoke Oy/ieT 3a/1aH0 ABa Yucaa n u k — pazMep IepecTaHOBKH U KOJUYIECTBO YUCEJI, TO3UIINN
KOTOPBIX HaJ0 Halitu. Bo Beex Tectax, kpome Tecta u3 npumepa, n = 10000, a k& < 10.

HaJsee OyIyT cJie/IoBATH OTBETHI Ha BAIU 3aIIPOCHI 10 OJHOMY B cTpoke. Ecim nepBoe 4nciio u3 cpas-
HUBAEMBIX MEHBIIIE, TO B CTPOKE OYIET CONEPKATHCS €IUHCTBEHHBIH CUMBOJI «<», WHAYE — €JMHCTBEHHBIN
CHUMBOJI «>».

@dopmaT BbIXOAHbIX AAHHbIX

Ecisiz BBl XOTHTE CPABHUTDL YMCJIa HA ¢-H U j-i TO3UIUAX, HEOOXO/IMMO BBIBECTH CTPOKY «7 ¢ j». Ilpn
9TOM ¢ U j JOJI2KHBI OBITh PA3JIUIHBIMU IEJIBIMI UncaamMu oT 1 10 n. Ber Mmoxkere caenrars He 6ostee 10 700
TaKUX 3aIPOCOB.

Ecyin BBI Hammm mosunuu Bcex 4duces oT 1 J10 k, TO HEOOXOIUMO BBIBECTH «! pOS| pOSo ... POSE»,
[I0CJIE YET0 3aBEPIIUTH pabOTy IPOrPAMMABI.

Yrobbl 1peoTBpaTUTh OydepU3aImio BhIBOJIA, IOCJE KayKJ0i BBIBEJCHHON CTPOKU CJIEJIyeT BCTa-
BUTb KOMAHJIy OYHCTKHU Oydepa BbIBoIa: HampuMmep, 370 MoxkeT 0biTb fflush (stdout) B C mym C++,
System.out.flush () B Java, flush (output) B Pascal mwin sys.stdout.flush () B Python.

Takyke He 3abbIBaiiTe BBLIBOIUTH CHMBOJI IIEPEBOJA CTPOKU B KOHIIE KaXKJIOH CTPOKHU, KOTOPYIO BBHI
BBIBOJIUTE.

MNpumep
CTaHIapTHHI BBOZ, CTaHIAapTHHN BHBOL,

33 (reading input)

(waiting for output) 712

< (reading input)

(waiting for output) 731

> (reading input)

(waiting for output) 723

< (reading input)
1123
(terminating)

lNosicHeHne kK npumepy

B npumepe 3arajiana nepecrtaHoka 1 2 3.

3apaya C (Div. 2) Paspabotunk: Masen KyHsisckuii Crpanuua 3 n3 15
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3apava D. J1abupunT B necy (Division 2)

UNwms Bxoauoro daitra: CTaHZApTHEH BBOL
Nwms BeixosHoro haiira; CTaHZapTHHI BHBOL
Orpanudenne 10 BpeMeHMU: 2 CeKyH/JIbI
Orpanudenue 10 MaMSTH: 256 mebubaiT

Imo — unmepaxmuenas 3adava. B nel nyoicro dotimu om kaemku 6x0da 68 HEU38ECTNHbIT AAOUPUNIT
00 KAEMKU 6bIT00a U3 HE20 30 HE CAUUKOM DOADUOE BPEMA.

[Ipocnasnennsiit Boun MasibkosbMm, ['epoit Apkanun, méa HOUbIO 110 TéMHOMY Jiecy. OH MET J0JIT0 U
y2Ke JiyMaJi, 94To 3abJIyIiIcst, KaK BAPYT HATKHYJICS Ha KaMeHHBbIe cTeHbl. 110 KjefiMy Ha KaMeHHOI 1IuTe,
BUJTHEBIIIEMYCSI I10JT OITABIIUMU JUCTAMEU, MasbKOJIbM HOHSJI: 9TO JIAOUPUHT FHOMBEN pabOTHI.

I'epoii coBcem He pasbupaeTcst B Jlece U JIEPEBbIX, PACTYIIUX B HEM. 3aTO OH IIPOBEJ MHOIO BPEMEHU
B KOMITAHUU HOMOB, TaK 4YTO TEIE€Pb MOYKET MHOIO€ CKa3aTb IPO JIADUPHUHT, IIOCMOTPEB HA OJHO JIUIIb
KJIeiimo.

Ha xJeitme storo JjrabupunTa Kpacyrorcs cuMBoOJibl «SK3». CumBosI «S» 03Hadaer, 9To Jiabu-
PHUHT KBa/IPaTHBIN, TO €CThb €ro IIOJ COCTOUT U3 T X 1 KBaIPaTHBIX KJIETOK pa3Mepa MeTp Ha
MeTp. BOKPyT 9TuX KJIETOK — TOHKasI CILIOIIHAs CTEHA. B IBYX MeCTax 9TOW CTEHBI — IIPOEMBbI:
BXO/JI B JIAOUPHUHT, BO3JIE KOTOPOI'O CTOUT T'€POil, PACIIOJIOKEH B IOXKHOI CTEHE I0r0-3aI1a IHOM
YIJIOBOH KJIeTKU JIAOUPUHTA, BBIXOJ — B CEBEPHOI CTEHE CEBEPO-BOCTOYHON YTJIOBOI KJIETKU.

Mexay KaXKIbIMU ABYyMs KJIETKAMHU JAOUPUHTA, UMEIONIUME ODIIYI0 CTOPOHY, MOYKET OBITDH
Jibo TPOXO/JI, JINOO METPOBasi CEKIUs TOHKON BHYTpPeHHeEW crTeHbl. B yrabupunte u3 Ji060it
KJIETKU MOXKHO JIBUT'aThCs B JIIOOYIO COCETHIOO C HEll 10 CTOPOHE, €CJIN MEXK LY ITUMU KJIETKAMUI
HET CEKITUH CTeHBI. TakyKe MOYKHO CBOOOHO JBUTATHLCS Uepe3 MPOEM BbIXoma. A mpoém Bxoma
OTKPBIT JI0 T€X ITIOp, MOKA I'epoil He CTYIUT BHYTPh JIAOUPUHTA, IIOCJIE U€ro OH HEMEIJIEHHO
3aKPBIBAETCS M OTKPBIBAETCS CHOBA JIUIIL TOTJIA, KOTJA repoil 6Jiaromnosydno nobepércs o
BBIXOJIA.

CumBosibl «K3» TOBOPST O TOM, 9TO JIAODUPUHT UMeeT CJAeAYIIy cTpykTypy. CHadaja nszo
BCEX BO3MOKHBIX CEKIIMil TOHKMX BHYTDEHHHUX CTEH (BCEro MoxKeT ObITb 1 X (n — 1) ceknuii,
WJLYIIUX C CeBepa Ha 0T, U CTOJIbKO YKe CeKITHi, MJIYIIUX C 3alla/la Ha BOCTOK ) BHIOMPAETCsI CIIy-
JajfHast TpeTh (Heres0e KOJIMIeCTBO CTEH OKPYTIJIAETCs BHU3) U (DUKCUPYETCS MX CIIydailHbIil
nopsioK. ITocse 5Toro 3TH ceKIum CTaBsTCs B BBIOpaHHOM Hopsake. I1pu 3ToM, eciin Kakasi-To
CeKIns TpU €€ yCTAHOBKe pa30miia ObI KBAJIpaT, B KOTOPOM CTPOUTCS JAOUPUHT, HA HE CBSI-
3aHHbIe 00JIACTH, Ta CEKIUs IpoIycKaeTcst (He craBurcsi). TakuM o6pa3oM TapaHTHPYeTCst
CBSI3HOCTD II0JIyI€HHOTO JIAOUPUHTA.

MaabKoabM 00paIoBaJics: 3Hasd, KaK YCTPOEH JIAOMPHUHT, OH HABEPHAKA CMOXKET JIONTH 0 BBIXO/A U3
uero. Kro neis — HavuaB ABUXKEHUE U3 KJIETKU JIeCa PsiJIOM C BXOJIHBIM IIPOEMOM, OKA3aThCs B KJIETKE JIeca
PSITIOM C BBIXOJHBIM ITPOEMOM JtabupuHTa. Kpome Toro, cjre/lyeT MmOCHeNnTh: TOMY, KTO MPOHIET IIyTh OT
BXOJIa JO BBIXOJIa JIOCTATOYHO OBICTPO, OTKPOETCS COKPOBHUIIE, CIIPATAHHOE B JIECY PAJIOM C BBIXOJIOM —
€CJii, KOHETHO, HUKTO He J00paJsics JI0 HEro paHbIIe.

Bupouem, HEKOTOpBIE TPYIHOCTH BCE XKe IMPeACTOAT. Bo-mepBhix, MaJ/IbKoJIbM He 3HAET pa3Mepa Jadu-
PUHTA: IJTHHA CTOPOHDBI KBaIPATa 1 MOYXKET OBITH JII0OBIM I1e/1biM aucjioM MeTpoB oT 10 10 200. Bo-BTophIx,
B JIaOUPUHTE, KAK U B OKPYKAIOIIEM €ro JIeCy, TEMHO, T03TOMy MaJIbKOJIbM IBUTAETCS MOYTU HA OILYIIh.
B mauajie xaxk1oro 1mrara repoit BoIOMpaeT OJHO U3 YETHIPEX HAIpaBJICHUIl: HA CeBep, Ha BOCTOK, HA IOT
mwim Ha 3amal. [locie 3Toro oH mbITaeTCd IepeMecTUThCA Ha OAWH METp B 3TOM HampaBjennu. Eciu re-
pOil HATBIKAETCs Ha MPEISITCTBUAE, OH OCTAETCS TaM, rie Obul. B IpoTUBHOM ciiydae OH IEepPEeMEIIacTCs Ha
COCEJTHIOIO0 KJIETKY B BBIODAHHOM HAaIlpaBJICHHH. BpeMsi, moTpadeHHOe Ha IAar, He 3aBUCHT OT PE3yJIbTaTa
9TOrO Iara, IO3TOMY BAXKHO JIUIIL KOJUYIECTBO IIaroB.

[Tomorure repoto uaT Tak, 9TOOBI OKAa3aThCA B TPeOyeMOM MecTe JIOCTaTOIHO ObICTpo. Pemrenne cun-
TaeTCsl IIPABHI/IBLHBIM, €CJI repoii cuenaer ue 6oiee n? + 1000 mAros n OKaykeTcs B KJIETKE CHAPYKH OT
BBIXOJIa U3 JaOUPUHTA.

3apaya D (Div. 2) Paspabotunk: Viean KasmeHko Crpanuua 4 n3 15
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lNpoTokon B3anmopencTeus

B sToi1 3amave mporpaMma KIOpU pearmpyer Ha KOMAHILI, BBIBEJIEHHLIE MPOIPAMMOI yYACTHUKA B
CTaHJAPTHBIN MOTOK BbIBOJA. Karkmas KoMamiaa omnpeiesseT ciemyomuil mar Maabkoabma. Komamnmga
BBIBOJIUTCS HA OTJEJIBHON CTPOKE M COCTOUT U3 OJIHOM 3arjiaBHON aHIVIMHCKON OYKBBI: «N» JIjIs I1ara Ha
ceBep, «E» Jij1d m1ara Ha BOCTOK, «S» JIjId IIara Ha Or U «W» JIJIs 11ara Ha 3arajl.

B orBer Ha KaXIyi0 KOMaHOY 2KIOPU Cpa3y Ke MepelaéT YIaCTHUKY B CTAHIAPTHBIN ITOTOK BBOIA
CTPOKY, COIEPKAIIYIO OJTHO CJIOBO, 3aIIMCAHHOE MAJICHBKUMU OYKBAMU aHTVIMHCKOTO ajihaBUTa: «NO», €CIIU
Imary IMOMeIajo MPeNsTCTBHe, «0K», ecIi MepeMellleHne YIAJI0Ch, HO He IPUBEJIO Tepos HAa KOHETHYIO
KJIETKY, U «endy», ecJii IepeMelleHne yIaJloch U repoil okasaJjcs Ha KoHedHoi kjerke. [locie mosyenns
oTBeTa «ends» peIleHne JOJKHO 3aKOHIUTH CBOIO PAbOTy, HUYEro OOJIbINe He BBIBOIS.

Yrobbl 1peoTBpaTUTh OydepU3aImio BBIBOJIA, IOCJE KayKJOil BBIBEJIEHHON CTPOKU CJIEJIyeT BCTa-
BUTb KOMaHJIy OYHCTKHU Oydepa BbIBOAA: HampuMmep, 370 MoxkeT O0bITh fflush (stdout) B C mm C+—+,
System.out.flush () B Java, flush (output) B Pascal mwinu sys.stdout.flush () B Python.

JIabupuHT B KaXKJIOM TECTe, XOTsl U CICHEPUPOBAH CJIyUaiiHo, 3abUKCHPOBAH 3apaHee.

Ecmmn pemenne caenano ne meree 100000 maros, HO eIé He MPEBLICUJIO OTPAHUYEHUS IO BPEMEHU U
He IIPUIIJIO B KOHEYHYIO KJIETKY, IIPOBEPKA 3aBEPIIAETC C BEPIAUKTOM Wrong Answer.

Mpumep

I
r —[_1: N

lNosicHeHne kK npumepy

Ha KapTHUHKE BBIIIE ITOKa3aH J'Ia6I/IpI/IHT, CFeHepHpOBaHHbeI B IIEPBOM TeECTe. MaJIbKoIbM HAYMHAET B

B

._._]”

KJIETKE, OTMEYEHHON KPYroM, U JOJIKEH OKa3aThCs B KJETKE, OTMEUYEHHON KPECTHKOM. DTOT JIAOUPUHT
MOXKHO TIPOATH, HAIIPUMED, CJIEYIONIEll OC/Ie10BaTebHOCTHIO KOMaH/I (CHU3Y OT KOMAHJI IIOKA3aHbl Pe-
3yJILTATHI UX BBIIOHEHNS ):

N wWDNUEDNWNENEEZESEENDNNDNDNNNENDNETSETE N
ok no ok ok ok ok ok ok ok ok ok no ok ok ok ok ok ok ok ok ok ok ok no ok ok end

Ha xaprunke 5T0 pelrenne mpeacTaBIeHO TOJICTON cepoil JTuHMeid.

3apaya D (Div. 2) Paspabotunk: Viean KasmeHko Crpanuua 5 n3 15
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3apava E. 'pammaTuka (Division 2)

Nms BxonsOrO daiina: grammar.in
Nwms BeixosHoro haiira; grammar . out
Orpanntenue 1Mo BpeMeEHH: 2 CeKyHIbI
Orpanudenue 10 MaMSTH: 256 mebubaiT

Dopmanvholl 2pammamuroli Ha3bIBaeTCs CIIocod onucanus (POPMATLHOIO si3bIKa, MPEJICTaBIISIIOIIIIT
coboit wersépky I' = (X, N, S € N,P C Nt x (XU N)*), rae X — aagasum, 3jeMeHTbl KOTOPOrO Ha3bl-
BaIOT MEPMUHAAGMU, N — MHOXKECTBO, 3JIEMEHTBI KOTOPOI'O HA3BIBAIOT HEMEPMUHAAAMU, S — HATaTHHBII
HETepMUHAJ TpaMMaTuku, P — #Habop npasun eweoda Buma o — .

Bnecs N1t —35T0 Bee CTPOKHM U3 OJJHOTO UJIM HECKOJILKUX 3JIEMEHTOB MHOKecTBa N (HeIrycTblie CTpOKH
u3 HeTepMHUHAJIOB), a (X U N)* — 910 Bce CTPOKM U3 HyJIsl, OJHOIO UJIM HECKOJBKHUX 3JIEMEHTOB MHOXKECTBA
(X UN) (cTpoku U3 TepMHUHAIOB U HETEPMHUHAJIOB, BKJIIOUAsI ILyCTYIO).

['paMmMaTuKa HA3BIBAETCS KOHMEKCMHO-C60000H0T, €CJIA B JIEBOH 4aCTU KayKJI0ro IIPABIIa BHIBOJIA BCe-
IJla CTOMT TOJILKO OJINH HETEPMUHAJL, TO eCTh BEPHO DoJiee CHIIbHOE ycioBue Jyist ipasui: P C N x (XUN)*.

st mpuMepa paccMOTPHM TaKyio MPaMMATHKY (BTOPOIi TECTOBBIN cirydaii mpumMepa) HaJl ajidhaBUTOM
¥ = {a, b}, muoKecTBOM HerepmuHasioB N = {S, A} u aByMs npaBuIaMu BbIBOJIA:

1. S—=1bpA

2. A— aa

Ona, 04eBU/IHO, SIBJISIETCSI KOHTEKCTHO-CBOOOIHOIA.

YT006bI 1OJIyIUTH SI3BIK, OINUCHIBAEMBI IPAMMATHKO, HYy?KHO B3AThb CTPOKY, COCTABJIEHHYIO U3 OJIHOIO
HAYaJbHOTO HeTepMUHAJA S, U IPUMEHUTH K HEl OJIMH WM HECKOJIBKO pa3 KaKue-jJubo0 MpaBUJIa BBIBOIA.
IIpumenenue mpaBuia BBIBO/IA COCTOUT B HAXOXKJIECHUU B TEKYIIEH CTPOKE B KAKOM-/IMOO MECTEe CTPOKH U3
JIEBOI YACTU ITOrO MPaBWJIA W 3aMEHBI €€ Ha IMPaBYIO YaCTh 3TOTO K€ MPABUJIA BBIBOJA. (3blK0OM TDaAM-
MaTuku ' OyIeT Ha3bIBATHCS MHOXKECTBO BCEX CTPOK, COCTOSIIUX TOJIBKO U3 TEPMUHAJILHBIX CUMBOJIOB U
BBIBOAMMBIX TI0 TAKOMY ITPUHITAILY.

Hamnpumep, B sI3bIKe ONUCAHHOIN BBIIIE I'PAMMATUKHN €CTh CTPOKa baa, BBIBOAUMAs CJICIYIONIUM 00pa-
goM: S — bA — baa. Bosee Toro, Apyrux cTpok B €6 sI3bIKE HET.

Ho 6viBatoT u rpaMMaTUKU, B SI3bIKE KOTOPBIX OECKOHEUHOE KOJUYIECTBO CTPOK. A OBIBAIOT M TaKwue,
SI3BIK KOTOPBIX ITYCT.

Bawm nana KkoHTEeKCTHO-CBOOOIHAST IPAMMATHUKA, aji(PaBUT B KOTOPOW COCTOUT U3 JIBYX TEPMUHAJIOB «a»
u «b». Baiia 3a/1a4a — 11poBepUTD, €CTDH JIU B €€ si3bIKe CTPOKA, B KOTOPO#l CUMBOJI «@» BCTPEYAETCS CTPOrO
OoJIbITIEe YMCJIO Pa3, YeM CUMBOJ «b».

Herepmvunastst B 310 3amade Oy1yT HyMepoBaThes ducaamu oT 1 10 n. HaganbpHblit HeTepMuHaI BCerma
nMeeT HOMED 1.

®dopmaTt BXOAHbIX AAHHbIX

Bo BBOsie 3aaHBI OH WM HECKOJIBKO TECTOBBIX CJIYIaeB.

B mepBoit cTpoke KaKkJI0ro TeCTOBOrO C/Iydasl 3allUCAHBI J[BA UUCJIA 7 U 1M — YUCJAO0 HETEPMUHAJIOB U
KoJmIecTBO npasut BeiBoga (1 <n <2, 1 <m < 2).

Hasee caeyoT m CTPOK, KaxKasd U3 KOTOPHIX OIMICHIBAET OJIHO IIPABUJIO BBIBO/IA B CJIEAYIONIEM BHU/JIE.
Cuauasa 3agansl A; u k; —romep merepmunasa B yieBoil wactu (1 < A; < n) 1 9uciio 00bEKTOB B IPABOi
gactu npasusia BeiBoga (0 < k; < 3), masee ciepyer k; 00bEKTOB, KayKIblil 13 KOTOPBIX — JINOO HETEPMU-
wHaa B;; (1 < B;j < n), mb0o OAUH U3 TEPMUHAJIOB «a» Uin «b». OObEKTHI Pa3/IesAIOTCs OHHOTHBIMA
npobesiaMu.

O61mast cymMMa 3HAUEHUI 7 10 BCeM TeCTOBBIM cirydasiM He peBocxoquT 1000, a ob1mast cyMMa 3HAUEeHU
m ue upesocxoauT 50 000. Pazmep BBOsa He TIpeBBIIAET 5 MerabaiT.

BBoz 3aBepiraeTcst CTpOKO U3 ABYX HYyJIEH.

CDopmaT BbIXOOHbIX ONAdHHbIX

J1J1st KaXK/I0r0 U3 TeCTOBBIX CIyYaeB HEOOXOIMMO BBIBECTH Ha OTHE/ILHON cTpoke «YES», eciiu B S3bIKe
JIAHHO IPAMMATHUKHU €CTh CTPOKA, B KOTOPOI KOJUYIECTBO OYKB «a» CTPOro 0OJIbIie, YeM KOJUIEeCTBO OYKB
«b», 1 «NO» B IPOTUBHOM CJIy4ae.

3apaya E (Div. 2) Paspabotunk: Angpeii Jlonatun Crpanuua 6 n3 15
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MNpumep

grammar.in

grammar .out
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3apava F. Eweé ogHa 3apgava npo nouck Touku (Division 2)

Nwms Bxoauoro daitra: minwdist.in
Wmst BeIXOIHOTO daiiia: minwdist.out
Orpanudenne o0 BpeMeHNU: 2 CeKyH/JIbI
Orpanudenue 10 MaMSTH: 256 mebubaiiT
Bam mano n touek Ha miaockoctu: Ap, Asg, -, An. YV i-it Touku ecTh Bec w;. Halimure Takyio TOUKyY

n
B, 4r0 3HaUYeHME MaKCUMyMa B3BEIIEHHOIO PACCTOsSIHUS max w; - |A; B| MuHUMAIBHO.
=1

dopmaT BXOAHbIX AAHHbIX

BO BBO/I€ CO/IEPZKUTCA OJIUH NJIM HECKOJIbBKO TE€CTOBBLIX CJIYYaeB.

B mepBoit cTpoke KarK0ro TeCTOBOIO Ciydas 3amano dncao n (1 < n < 100) — kommdectBo Touek. B
KazKJION U3 CJIEJIYIONINX N CTPOK 3a/IaHO0 110 TPU YUCIA: T;, Y; U w;. Bce 4ucia 1esble U He ITPEBOCXOJIAT
107 o MOyJTI0. Bec KaK10it TOUYKN CTPOrO MOJIOXKHUTE/TEH.

TecroBbie citydyan Caeay0T APYT 38 APYTOM 6e3 KaKUX-JuO0 IPOITycKOB. BBO/ 3aKaHINBAaETCS CTPOKOIA,
copepaarteit oamo uncao 0. Ero #e Hamo cunrats emmé omHnM TeCTOBBIM cirydaeM. CyMma Trces n BO BCeX
TECTOBBIX cjy4adax He npeBocxoauT 100.

MdopmaT BbIXOAHbIX AAHHbIX

B oTBeT Ha KaxKIpIil TECTOBBIN CIyvail BRIBEIUTE JIBa UNCJIa — KOOpAMHATHI Touku B. Barr orer Oyer
CUNTATHCS MPABUIBHBIM, €CJIN abDCOMIOTHAS UM OTHOCUTEIbHAS MOTPENTHOCTh MaKCUMyMa B3BEIIEHHOI'O
paccrosinus He Oyer npesocxoauTs 1077,

MNpumep
minwdist.in minwdist.out
2 1.0 1.0
221 2.4 3.6
001
3
001
6 0 2
063
0

3apaya F (Div. 2) Paspabotunk: Masen KyHsisckuii Crpanuua 8 n3 15
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3apava G. Hanoxyukn (Division 2)

Nms BxonsOrO daiina: nanobugs.in
Nwms BeixosHoro haiira; nanobugs.out
Orpanntenue 1Mo BpeMeEHH: 2 cexyH/IbI
Orpanudenue 10 MaMSTH: 256 mebubaiT

B amoti 3adaue nyotcno daa nabopa scyuros, Kancovil u3 KOmopulr AGAAECMCA UNUOHOM U G2EHIMOM,
NOKA3AMD, YeMY PABHO MOYHOE YUCAO HCYUKOG-UNUOHOE, He PACKPIE HU 00H020 UNUOHG UAU G2EHMA.

Hanoxxyuku — nHTE/UIEKTyaIbHBIE POOOTHI, BBIIOJIHSIONIUE BOJIIO CBOUX X035i€B. OOBIYHO OHU 3aHSITHI
[TOJIC/TY IITUBAHIEM, TTOJCMATPUBAHUEM WJIA CJIEYKKON 3a JPYTMMHU HAHOXKYIKAMH. Bce HAHOXKYUIKHU HA BU/I
COBEPIIIEHHO OJIMHAKOBBIE.

Baprom n Bueek — urxkenepsl jiByx Kopropanuit: Bocrounoro Kapress u HOxwuoit Toprosoit Kom-
nanuu. VM nopydena mposepKa moMmelnenus Jijis meperoBopos B oduce Bocrounoro Kapreiisi, B kKoTopoii
[PEJICTABUTE/IN UX KOpIopanuii OyayT o6CyKJIaTh HOBBII KOHTpakT. BMecTe oHM cMOrym OOHAPYKUTH U
mofiMaTh 1 HAHOXKYIKOB. KarK bl MORMaHHBIN 2Ky JI0K — JIu00 are’T besonacHoctu Bocrounoro Kapres,
sin6o mmmon FOxkuoit Toproeoit Komnanum.

Anzepc — skcuepr no 6esonacuocru, paboratomuii B komuannu CraiiTek. Ero pabora ma ceromus —
nmomMoub baprorny u BuBeky onpesiesnTb, CKOJBKO CPEIu MONMAHHBIX HAHOXKYYIKOB Ar€HTOB, & CKOJIBKO
IIIIIOHOB. AHJIEpC 3HAET PO KaXKJIOIo >KydKa, IIIIHOH OH W/ areHT, HO HUKTO JPYroil HEe MOXKET 3TOro
OTIPEIC/IUTD.

AHjtepc BUIMT, 9YTO Cpelid »KYyYIKOB POBHO @ IIITHOHOB. Bapromt n Busek ke cMorm Jiniib BBISICHATH
[P TIOMOIIN CTAHIAPTHBIX TPUOOPOB, 9TO BCErO IIIMHOHOB JOO a, aubo b, npuuém b = a — 1. Hukaxkoii
apyroit nadopmMalpeil 0 XKyJdkax OHHM He 00J1aJa0T.

Hanoxy4uku — joporocrosiiine HHTE/UIEKTYAJIbHbIE MEXAHI3MbI, KOTOPbIE 0COOEHHO TEHSIT COXPAHEHHE
cBoero mHKOTHUTO. KoHeuHo, AHepcy Kak 9KCIepTy M3BECTHO, KTO XO3SMH KaxkJoro w3 Hux. Ho eciin
PO KAKOI'0-TO HAHOXKYYKa TOYHasi WHAMOpMAIUs O TOM, HA KaKyl0 KOPIIOPAIMIO OH paboTaeT, CTaHer
U3BECTHA UHZKEHEPaM UJIHM JPYTUM HAHOXKYIKAM, JaJjibHelilnas JesiTeIbHOCTh TOr0 XKy JKa (Ja 1 caMo ero
cymecTBoBamme!) 6yIeT OCTaBIeHA IO/ yTPO3Y.

[Ipubop, KOTOPBIN JTOSKEH MOMOYbL AHJIEPCY B €ro pabore — OAJaHCUPOBIIUK. DTO HEOOJIbIIAS KO-
poboUKa ¢ JByMs KaMepaMyu U WHAUKATOpOM. Paborars ¢ GaJlaHCHPOBIMMKOM JIErKO: AHJIEPC IIOMeIaeT
KaKNX-TO HAHOXKYYIKOB B KaXKJIyI0 U3 KaMmep M HaxkuMaeT Ha KHOUKy. [locse aToro mpubop st Kaxjaoi
KOPITOPAIINY IIPOBEPSIET, ITO KOJIUIECTBO HAHOKYIKOB, paDOTAIIINX Ha HeE, OJMHAKOBOE B 00ENX KaMepax.
Eciin 310 BepHO 15t 06enx Kopropaluii, HHIUKATOP 3aropaeTcs 3eJIEHbIM, HHAYUE — KPACHDBIM.

AHztepc mIaHUpyeT MPOU3BECTH CEPHIO MPOBEPOK € TIOMOIIBIO HaIaHCHPOBITIKa. JIjisi 3TOr0 OH CHavYa A
MMOCTABUT BCEX HAHOXKYYKOB B PsAJI B TOM MOpPSIIKE, B KAKOM 3axodeT. B xome kaxmoit mposepku AHmepc
Oy/ZeT MoMeIaTh KAKUX-TO HAHOXKYYKOB B OJIHY KaMepy, KaKUX-TO B JPYIyH, Ha)KUMaTb Ha KHOIIKY,
[IOKa3bIBATH UHZKEHEPAM Pe3yJIbTaT PabOThl OAJIAHCHPOBIIHUKA, TIOCIE Yero BO3BPAIIATEH BCEX HAHOXKYIKOB
Ha MecTa B PsIIy C COXPAHEHUEM UX IIpexKHero mnopsiika. [Ipu takoit mporeaype MOXKHO CIYUTATD, U9TO HA
BpeMsI BCell cepuu IIPOBEPOK BCE HAHOXKYYKH IIPOHYMEPOBAHBI IEJIBIMU YUCJIAaMK OT 1 710 7 B COOTBETCTBUU
C UX MECTAMU B PsiTy.

[Tomorure AHjepcy moKa3aTh WHXKEHEPaM, UTO CPEIN 7 MOHMAHHBIX HAHOXKYYKOB POBHO ¢ IIITHOHOB,
TaK, YTOOBI IIPU STOM KaXKJIBII 2KYIOK COXPAHUJI CBOE MHKOTHUTO, WU YCTAHOBUTE, YTO 3TO HEBO3MOXKHO.

dopmaTt BXOAHbIX AAHHbIX

B nepsoit crpoke 3ajanbl Tpu neabix uncaa n, a u b (20 < n <50, 1 < a,b < 4,b=a—1). 3aecn
n — o0IIee KOJIMIECTBO HAHOXKYYIKOB. Baprom n Busek 3HatoT, 9T0 cpemu HuxX Jaub0O a, OO b MIMMOHOB,
a 3aga4a AHJepca — J0Ka3aTbh, 9YTO Ha CaMOM JIejleé TOYHOEe KOJIUYIECTBO IIIHOHOB PABHO .

(DopmaT BbIXOAHbLIX OAdHHbIX

B nepBoii cTpoke BbIBEIHMTE OJHO YHCJIO0 — KosmdecTBo 1poBepok m (0 < m < 1000) win —1, ecim
BBITIOJIHUTE BCE YCJOBUS 3aJ1a9l HEBO3MOXKHO. B cilydae MOJI02KUTETbHOTO OTBETA, BBIBEJIUTE 1M CTPOK, 110
OJTHOI CTPOKE Ha KarKJAyIO IIPOBEPKY.

Onucanne KaxKA0i IPOBEPKHU COIEPXKUT POBHO TY MHMOPMAIINIO, KOTOPYIO AHIEPC MOKA3hIBAET MHKe-
HEpaM, U COCTOUT U3 TpEX dacreil. CHaUA A 3alIUCBIBAETCS, KAKHME KYUIKHU [TOMEIAITCsI B IEPBYIO KaMepy:

3apaya G (Div. 2) Paspabotunk: ViBan KasmeHko Crpanuua 9 n3 15
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CIIepBa KOJIMYIECTBO YKYYKOB, a 3aTeM X HoMepa B JitoboM mopsyike. [locse sToro ciemyer cuMBoJi, 060-
sHavaoIuii pesysabrar nposepku: «=» (ASCII-koz 61) 11st MOJIOKUTEIBHOIO Pe3y IbTara (3eJEHBIH 1BeT
nagukaropa) wim «~» (ASCII-kox 94) st orpunarensHoro (KpacHbIil 1BeT WHAUKATOpa). Jlasee 3amu-
CBIBAETCsI, KAKUE YKYUIKH IIOMEINIAI0TCA BO BTOPYIO KaMepy, B TOM 2Ke popMaTe, 9TO U JJIsI IEPBOil KaMepPHhI.
Bcé »T10 3anmuchiBaeTCs B OJHY CTPOKY, TPUYEM COCEJIHUE YHUCTIA WM CUMBOJIBI PAa3JIEe/IAIOTCA OJIHUM WJIH
HECKOJIbKUMU ITpOOeIaMu.

OfuH 1 TOT Ke KYIOK He MOXKEeT OBITh YIIOMSAHYT ABarKJbl B XOJ€ OIHOI ITPOBEPKH.

3ameyaHune

SaMeTuM, YTO HUTJE HE 3AlUCHIBAETCS, KAKWE MMEHHO HAHOXKYUIKUA (DAKTUUIECKM ObLIU IIITHOHAMHU,
a KaKne — areHTaMu. DTa HHQPOPMAIHS IOCTYIIHA TOJIBKO AHIepCy M, BO3MOXKHO, BAIlEMy PEIIeHU0 —
HUKTO JIDYTO#l He JOJI?KEH €€ y3HaTb.

MNpumep

nanobugs.in nanobugs.out
22 21 4
6123456=67289 10 11 12
513 14 15 16 21 = 5 17 18 19 22 20
3131417 -~ 3689
11~223

lNosicHeHne kK npumepy

B npumepe ummKenepbl 3HAIOT, YTO u3 22 NOWMAHHBIX HAHOXKYYKOB JIMOO OJIUH, JIMOO J[Ba SIBJIAIOTCH
mnuonamu. Ha camMoMm ke Jiejie mMImmoHOB POBHO JBa, U 3aj1a9a AHIepca — JloKa3arh 3T0. B rpeyiaraeMom
OTBeTe OH PEINJI TIPOU3BECTU CEPHIO U3 YETHIPEX ITPOBEPOK.

[IepBasg mpoBepka roBOPUT O TOM, UTO CPEJM MEPBLIX IECTU YKYUKOB CTOJILKO K€ IIITUOHOB, CKOJILKO
CpeJu CJIEIYIONUX MMECTU YKYIKOB. AHAJIOTMIHOE YTBEPXKIEHNE 3/eCh U Jlajlee BEPHO IIPO areHTOB: 3aMe-
THM, 9TO, €CJIU B IIEPBOI KaMepe HAHOXKYIKOB CTOIBKO K€, CKOJIbKO BO BTOPOI, KOJMIECTBA IIITNOHOB B
HUX PaBHBI TOIJA U TOJHLKO TOIJIA, KOTJA PABHBI KOJUYIECTBA areHTOB.

Ilocse BTOpPOIT TPOBEPKH MOYKHO YTBEPXKIATH, ITO CPEAN YKyIKOB, MMelomux HoMmepa 13, 14, 15, 16 n
21, cTOIBKO 2Ke TIIIIOHOB, CKOJIBKO CPeJIN »KYyJIKoB ¢ HoMepamu 17, 18, 19, 22 u 20.

Tperbst IpoBEepKa TOBOPUT O TOM, YTO KOJUYECTBO IIIIUOHOB cpejin KY4KoB 13, 14 u 17 obs3aresibHO
OTJINIAETCS OT KOJIMYIECTBA IMIMMHOHOB CPeIn YKYy4IKOB 6, 8 u 9.

Hakomerr, yeTséprast nposepka He HeCET HUKAKOW MHGMOPMAINY, TaK KaK IIPOBEPKA C PA3HBIMEU KOJIH-
YecTBaMU YKYUIKOB B KaMepaxX BCErJa BLIJACT OTPUIATELHBIN PE3YJIbTAT.

Kakue ke »Kydku MOTJIA ObIThH IIITHOHAMMA !

[Tycrs, manpumep, AHJepc mepeJ; MPoBepKaMU MOCTABWJI JIBYX HIMUOHOB Ha mosunuu 2 u 8. Torma
IepBas IPOBEepPKa BbIIajia PABEHCTBO, IIOTOMY 9TO B 00EMX KaMepax I10 OJHOMY IIIIHOHY U IO IIATh areH-
ToB. Bropasi nmpoBepka Bbliajla PABEHCTBO, TaK KaK B 0DEMX KaMepax IIITHOHOB HET. TpeThsi MpoBepKa
BbIJaJIa HEPABEHCTBO: cpeau HAHOXKY4IKOB 13, 14 u 17 mHer mmuoHOB, a cpeau 6, 8 u 9 — oUH MITTHOH.
YeTBépTas MpoBepKa He 3aBUCUT OT IMOJIOKeHUsT MNHOHOB. [loydaercs, 9To Bce MpOBEPKU BBIIAIUA TPe-
OyeMble pe3yJIbTaThl. SHAUUT, [10 PE3YJIbTATAM 3TUX IIPOBEPOK B03MOHCHOCML TOTO, U9TO IIITHOHOB POBHO
Ba, MOKa3aHa.

[IpenmosoxkuM Tereph Ha MECTE WHXKEHEPOB, |UTO IIIHOH Ha caMOM Jeje onua u uMeeT Homep 1. Ho
B 9TOM CJIydae MepBasi TPOBEpPKa BbImaja Obl HEPABEHCTBO. AHAJIOTMYHO MOXKHO MPOBEPUTDL, UTO, €CTIH
IIIIHOH UMeeT HOMED 2, 3, ..., 22, XoTs Obl OJIHA U3 MPOBEPOK TAaKKe BbIJaja Obl JIPYyroil OTBET. SHAUMNT,
JIOKa3aHa, HE603MONMCHOCTb TOTO, UTO IIMHOH POBHO ommH. A mockosbKy Baprom m Busek zmator, @To
IITHOHOB JTUOO OJIMH, JINOO JBa, MOJIydaeTcs, 9To AHJEpC J0Ka3aJsl, 9T0 UX POBHO JIBA.

Ocraércst IpOBEpUTD, UYTO HU OJIUH areHT ¥ HU OJWH IIITHOH HE PACKPHBIT. J[JIst 3TOr0 MOYKHO ITPEIbSIBUTH
TaKOi HAabOp BAPUAHTOB PACCTAHOBKM INIIMOHOB, UTO KaXKJbIl M3 3TUX BAPUAHTOB BBIIAET TpeOyemble
pPe3yJIbTAThl MIPOBEPOK, & KPOME TOTO, KaXKIbIi HAHOXKYIOK XOTs Obl B OJHOM U3 BAPUAHTOB SIBJISIETCS
areHTOM U XOTs ObI B OJJHOM — MIITUOHOM. TakuM HaOOPOM BAPUAHTOB sIBJISIOTCS, HAIIPUMED, PACCTAHOBKHI
mroHoB Ha nosunusax (1,8), (2,9), (3,8), (4,9), (5,8), (6,7), (6,10), (6,11), (6,12), (13,17), (13,18),
(13,19), (13,20), (13,22), (14,18), (15,17), (16,17) u (17,21).

3apaya G (Div. 2) Paspabotunk: ViBan Kasmenko Crpanuua 10 n3 15
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3apava H. Hekpatuanwwnii nyte (Division 2)

Nwms Bxonnoro daitra: nsp.in

Nwms BeixosHoro daiira; nsp.out
Orpanntenue 1Mo BpeMeEHH: 2 CeKyH/JIbI
Orpanudenue 10 MaMSTH: 256 mebubaiiT

B amoti s3adave nyotcro npotimu ud 001020 yaaa KAem4amozo noas 4x4 6 dpyzoti no A1060Mmy NPocmomy
nYmu, He ABAMOWEMYCA KPAMUGTUUM.

Ha mmockocTn HapucoBaHo KBaJpaTHOe KijeTdaroe moje us 4 X 4 kierok. Kaxkgas KiaeTka moJist 1ubo
cBobOIHA, AUOO MEJTUKOM 3aHSITa CTEHOM.

PoGor ABpesnii IpoxXoauT TeCT Ha U3MEPEHUE YPOBHS HHTEJIEKTa, Pelllas PasIndHble 3aJa9i Ha 3TOM
moste. OH y2Ke YCITEITHO CIPABUJICS C MOMCKOM IIPOU3BOJIBHOIO U KPATUYANIIErO MyTH U3 OJHON KJIETKHU B
JPYTYIO.

B ouepennom 3amanun ABpesnio caeayeT MPONTH U3 JEBOI'O0 BEPXHErO yIJIa IIOJIsl B IIPABLIA HUYKHUII
10 CBOOOHBIM KJIETKaM. 3a OIMH IIIar u3 JIro0oii KJIETKH MOKHO IIePEMECTUTHCS B JIIOOYIO APYTYIO KJIETKY,
MMeEIOILYIO C Heill obIryio cropony. IIpu 3ToM myTh J0J2KeH OBITh IIPOCTLIM, TO €CTh B OJHON W TOH »Ke
KJIETKe HeJIb3sT OKa3bIBATHCS ABaKIbl. Kpome TOTo, [UINHA Ty TH JOJ2KHA OBITh CTPOTrO OOJIBITE, €M JIJTIHHA
KpaTdaiInero myTH MKy STUMH yIJIaMU Ha 3aIaHHOM I1oJie. JJIMHOM Iy TH CYnTaeTC sl KOJMIEeCTBO IIaroB
B HEM.

Hanummre mporpamMmy, KOTopast O3BOJUAT po60Ty ABPEINIO CIIPABUTHCS C 3aJaHUEM.

dopmaTt BXOAHbIX AAHHbIX

Ha Bxoze 3amaH oIuH WM HECKOJILKO TECTOBBLIX CiaydaeB. KaxkKAniil TecToBLI ciydail 3amaércs Ha
YeTBIPEX cTpoKax. KarKaas U3 3THX CTPOK ONUCHLIBACT OJMH DSl IOJIsSl ¥ COJICPKUT POBHO YETBIPE CHMBOJIA,
3aIal0MIUX KJIETKU 9TOro psiya. Ilycras kierka obo3Hauaercsi cuMBoJoM «.» (Touka, ASCII-kop 46), a
crena — cumBoJioM «#» (pemérka, ASCII-koz 35). Coce/iHue TeCTOBbIE CIlydan OTIEJSIIOTCSI IPYT OT JIpyra
CTPOKOIA, COCTOsIIIElH U3 4eThIPEX cUMBOJIOB «-» (Munyc, ASCII-koz 45).

lapanTupyercs, 4To JieBasg BEPXHsisl U IIpaBasl HUKHsSI KJIETKU IOJIs IIyCThl. TakKe TapaHTUPYeTCs,
YTO TECTOBLIE CIyYald Ha BXOJE He IOBTOPLAIOTCH B IPeIesax OLHOIO TECTA.

dopmaT BbIXOAHbIX AAHHbIX

B orBer Ha KaKIplii TECTOBBLII CiIydail BBIBEIUTE CTPOKY, OHpPEIENsionlyo nyTh. CTpoKa IOJKHA
COCTOSITH U3 CUMBOJIOB, COOTBETCTBYIOIMNX KOMAaH/IaM IIEPEMEITIEHNS B COCETHIO KJIETKY TOJIsI, B TTOPSITKE
uX npuMenenus: «Dy i JIBUYKeHUsT BHU3, «Uy JJIs1 JIBU2KEHUS BBEPX, «Ly» JijIs ABUXKEHUS BJIEBO U <«R»
JIJIsI IBYKEHUSI BIIPaBo. EC/IM BO3MOXKHBIX IIyTeHl HECKOJIBKO, BbIBeAUTE J1I000# 3 Hux. Ecim ke myTn c
HYYKHBIMU CBOICTBAMHU HE CYIIECTBYET, BHIBEJIUTE BMECTO HET'O YUCJIO «-1».

3apaya H (Div. 2) Paspabotunk: VieBan Kasmenko Crpanuua 11 n3 15
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MNpumep
nsp.in nsp.out

H# DDRURURDDD
-1

L H#. -1

He

. HH

R

#...

H#e

H

. H#.

He

#..

lNosicHeHne kK npumepy

B mpumepe 3a1aH0 TpU TECTOBBIX CJIydas.

B mepBoMm TecTOBOM cilyuae JIMHA KpATUaHIero myTH paBHA MIECTH: KPATYANIINM SBJISIETCS €IUH-
crBennblit myTh «DRRRDD». KpoMme Toro, ecTh Tpu MPOCTHIX IIYTH, HE ABJISIONIUXCS KPATIANIIIUMUI: 9TO Iy TH
«DDRURRDD» u «DRRURDDD» ymmHBI 8, a Tak:ke 1myTh «DDRURURDDDs jummabl 10. JI060#f 13 HUX ITOAXOIUT B
Ka4decTBe OTBETa.

Bo BTOpOM TecToBOM cCilydae ecTh BOCEMb PA3JIMYHBIX IIPOCTBIX IIyTel, HO BCE OHU UMEIOT OJIMHAKOBYIO
JJIMHY, TO €CThb ABJIAIOTCA KpaTdallmmmu.

B Tperbem TecToBOM ciydae myTell U3 JIEBOIO BEPXHErO yIJIa B IPABBIH HUMKHUANA yIoJI 10 CBOOOIHBIM
KJIETKaM He CYIEeCTBYET.

3apaya H (Div. 2) Paspabotunk: VieBan Kasmenko Crpanuua 12 n3 15
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3agaya |. Komnosuuyusa muorovnenos (Division 2)

Nwms Bxonmoro daitra: polycomp.in

Nwms BeixogHorO haiira: polycomp.out

Orpanudenne 10 BpEMeHMU: 2 cekyHupl (3.5 cekyHpl st Java)
Orpanudenue 10 MaMSTH: 256 mebubaiiT

Haubr muorowienst f(z), g(z), h(x) nax nosem Z/27.
Haiiyiure muorowren f(g(z)) mod h(x).
dopmaTt BXxOoAHbIX OaHHbIX

Tpu crpoku BBOIA COMEp:KAT MHOTOWIEHbI f, g u h, 0 OJIHOMY Ha CTpoKe. KarKJblii MHOTOUJIEH P
OIIMCBHIBAETCS KaK 1 Py P1 P2 - .. Pn (1 <n <100, p; € {0,1} nas Beex i, a p, = 1). Cam muorowren p(x)
B TaKOM cJjy4dae paBeH pg + p1& + p2x2 + o 4 ppa™.

CDopmaT BbIXOOHbIX OAdHHbIX

BriBeauTe oTBeT B TOM XKe dopMmare.
Bosmoxken orser Buma “0 0”7, 0603HAYAIONINNA TOXKIECTBEHHBINA HOJIb.

lNpumepsbl
polycomp.in polycomp.out
5010101 111
2111
401101
2111 31001
30011
410101
3ameuaHue

HamoMHIM HECKOJIBKO OIIPEeIeIeHHIA.

[Tone 7Z/27Z —sro muo)ecTBO U3 JABYX unces 0 u 1, B KOTOPOM PE3yJIbTATDHI CJIOXKEHNUs, BHITHTAHUS,
YMHOKEHHUSI ¥ JIeJIEHHSI — 9TO OCTATKU 110 MOJLYJIIO 2 OT AHAJOTMYHBIX PE3YJIbTATOB JIJIsi OOBIYHBIX UHCEIL.

Mmuorounen f(z) Haj STUM HOTeM —3To OObeKT BUAA fr - " + foo1 - 2" 1 + ... + fix + fo, T7e
kodbdunmentsr fy, ..., fo—uucna u3 Z/27, u nepeMeHHasl T TOXKE MOXKeT MPUHUMATh 3HAUCHUs W3
Z,/27. Yucsio n — MakcuMaJsbHOe Takoe, 9To f, 7 0 — Ha3bIBAETCsl CTEIeHbI0 MHOTOWIeH] P ().

Muorowrens! a(x) = > apx® u b(x) = 3 bpa® pasmbr, ecou gis m060r0 k uncaa ay u by PaBHLI.

k k

CJToyKeHne 1 BBIYUTAHEE MHOTOUICHOB OIpe iesistoTcs nokommonentno: a(z) £b(z) = Y (ag £ by) - 2.

k
s

IIpousseenue muorownenos a(x) u b(z) onpenensercs kax c(z) = 3. cpz®, rae cs = 3 (ag - bs_y).
k t=0
MHOro4IeHBI MOXKHO J€JIUTH JAPYT Ha Apyra. Eciam muorounen b(z) He siBISeTCS TOXK/CCTBEHHBIM Hy-
JéM, roBopsT, uro a(x)/b(x) = q(z) u a(x) mod b(x) = r(z), ecu q(x) -b(x)+r(x) = a(z), a crenens r(x)
crporo Menbine crenenn b(z). Hecmoxxuo nokasars, aro MHOTOUIEHBI ¢() U 7(2) ONpe/1e/IeHbl OTHO3HATHO.
Kowmmozunus a(b(x)) —3ro muorounen Y. ag(b(x))F, rae cremens MHOrOW/IeHa ONpeNENAeTcCs Hepes
k

npomssesenne: (b(r))? =1, (b(x))! = b(z), (b(z))P = b(x) - (b(z))P~! ama p > 1. KosbdbmmenTs komto-
SUIUN MOXKHO IIOJIyYUTh, €CJIM PACKPLITh CKOOKH U CJIOKUTH KOI(MMUIMEHTHI IPU O/[MHAKOBBIX CTEIEHSX
HnepeMEHHON .

3apaya | (Div. 2) Paspabotunk: Cepreii Konenunosuy Crpanuua 13 n3 15



ACM International Collegiate Programming Contest 2014/15
XL St. Petersburg State University Championship, Sunday, December 14, 2014

3apayva J. Notenuynan (Division 2)

Nwms Bxonnoro daitra: potential.in
Nwms BeixosHoro haiira; potential.out
Orpanntenue 1Mo BpeMeEHH: 3 CeKyH/Ibl
Orpanudenue 10 MaMSTH: 256 mebubaiT

Jlan B3BemreHHbBIN opreHTHpOBaHHbIN rpad. IlycTh v Kaxkao0it Bepmunbl ecth morennnaa ®;. Torma
BeCy KaxkKJ0To pebpa mpubaBiisieTcst MOTeHIINA HadaJjia U BEIYUTAETCsT TOTEHIINAJ KOHIIA.
Tpebyercsa naiitu Takue 1esabie ®;, ITOOBI Beca y Bcex pébep ObLIN OMMHAKOBBIMIU.

®dopmaT BXOAHbIX AAHHbIX

B mepBoit cTpoke 3a7aH0 11€/10€ IUCTI0 T — KOJUYIECTBO TECTOBBIX CJIyJaeB.

B nepBoii cTpoke KazKJ0ro TECTOBOrO ciydasi 3ajaHbl 1esble guciaa n u m (1 < n < 1000,
0 < m < 1000) —kommuecTBo BepimuH u pédbep B rpade. B ciemyrommx m crpokax 3aJaHO 10 TPU
HeJIbIX aucyia T, y; u w; (1 < x5, y; < n, —10° < w; < 109) — HavaJIo, KOHell U Bec pebpa. 'apanTupyercs,
910 rpad He COMEPKUT KPATHBIX pEOEp U MeTeb.

Tak>ke rapanTupyeTcst, 9TO CyMMa BCEX N U M TI0 BCEM TECTOBBIM ciiydasiM He mpeocxomut 6000.

CDopmaT BbIXOOHbIX ONAdHHbIX

JL1st KarKI0T0 TeCTOBOrO Caydast BbiBeauTe «YES», ecjiu CyIecTByeT Ie/iouncjienHoe permrenne, u «NO»
B IIDOTUBHOM CJIy4ae.

Eciu orBeT mostoKuTe/IbHBIN, TO B CAEIYIONEHl CTPOKE BBIBEIUTE 7 MEJIbIX UUCE/ — IOTEHIUAIbI BEP-
s, Bee BBIBEJIEHHBIC YHC/Ia JIOJIKHBI OBITH He Gosbire 1018 o abeosmornoit Besmmunme. lapanTupyercs,
YTO €CJIM OTBET CYILIECTBYET, TO CYIIECTBYET U OTBET, YJAOBJICTBOPSIONIAN 3TOMY OrPaHUYICHUIO.

Ecyin BO3BMOXKHBIX OTBETOB HECKOJIBKO, BBIBEIUTE JIIOOOH U3 HUX.

MNpumep
potential.in potential.out
2 YES
54 0-112 181
12 -1 YES
232 0000 -1
341
4 5 179
55
121
231
341
450
512

3apaya J (Div. 2) Paspabotunk: Onbra Yeprukosa Crpanuua 14 n3 15



ACM International Collegiate Programming Contest 2014/15
XL St. Petersburg State University Championship, Sunday, December 14, 2014

3apava K. Yto 3a ®nekc? (Division 2)

Nwms Bxoauoro daitra: wtflex.in
Wmst BeIXOIHOTO daiiia: wtflex.out
Orpanudenne o0 BpeMeHNU: 0.5 ceKyHJIBI
Orpanudenue 10 MaMSTH: 256 mebubaiiT

B amoti 3adave sam Hyocro natimu caedyroulee 8 HEKOMOPOM NOPAIKE YUCAO C MeM dice HaDOPOM
npocmux deaumened.

Apxeonor Kpuc usydaer jpeprioro miatdopmy PJekce, KOTOPYIO HEJABHO OOHAPYKUIN PSIIIOM C Py-
ubéM Ayobu. Ha sroit mrardopme Korjga-To OBLIN 3alliCAHBl HOMEpPA BEPCUN Pa3/IMIHBIX TeJIEOPTOB,
KOTOpBIe ObLIn co3manbl dpesneiimumu. Kaxkapiit Homep Bepcuu — 910 mesoe gucyo ot 1 go N. Ha miaar-
dopmMe uMeeTcs HECKOJIBKO CTOJIOIOB YUCEsI, KaXKIbIH U3 CTOJIOIIOB COOTBETCTBYET OIHOMY TeJernopry. B
KaXKJIOM CTOJIOIEe ObLIN 3alMCaHbl BCe KOTJIA-JIN0O0 CO3J/IAHHBIE BEPCUU ITOrO TEJIENOPTA B IOPSIKE I0-
CTPOUKM, OT CTapbIX K HOBBIM. K coXKajieHUIO, HEKOTOPBIE HOMEpa y2Ke CTEPJIUC.

Kpuc Tonpko 4uro 3aKoHYMJI U3ydeHUe BEPCUU HOMED G TeJIeropTa b u roToB NPUHUMATHCHA 3a CJie-
JIYIOIIYIO BEPCHUIO 3TOro Tejenopra. K coxkajieHuio, OH He 3HaeT JlaXKe HOMepa ITOU ClIeyIolleil Bepcun,
B OTJINYME OT JIIOOOH MpOrpaMMbl, sIBJILAIONIENCS pellleHueM 3To 3aja4uu. PasymMeercs, Ipo TeIenopTs u
HOMEPA UX BEPCUI KOE-9TO U3BECTHO:

1. Kaxmoe qucio ot 1 10 N siBJsteTcsI HOMEPOM KaKOM-TO BEPCHU KAKOTO-TO TEJIETIOPTA.
2. Pasnble Bepcun OHOTO TeJIENIOPTa UMEIOT pa3Hble HOMEpA.

3. Kaxkiplil Te1enopT oJHO3HAYHO XapaKTepU3yeTcss HEKOTOPBIM MHOYKECTBOM IIPOCTHIX duces. lajee
MBI PACCMATPUBAEM KaKO-HUOYIb (DPUKCUPOBAHHBIN TEICIIOPT U OYIEM CIUTATDH, YTO OH XapaKTepH-
gyercst MHOXKeCTBOM X = {p1,p2,...,Pm} (cauraem, 910 p1 < po < -+ < Pp).

4. N3BectHO, 9TO HOMED JII0DOI BEpCHM TEJIEMIOPTA JIEJIUTCH HA KaXKJI0€ IIPOCToe YUCI0 13 X U TOJIHKO
Ha HUX, TO €CTb IIPEJICTaB/ISIETCS B BUJIE plfl p’2€2 e pﬁ;”, rie k; > 1. CooTBeTCTBEHHO, KaXK1asi BEPCHUsT
TeJIENIOPTa OJHO3HAYHO XapPaKTEPU3yeTCs YIIOPsI0YeHHBIM HAOOPOM U3 1M MOJIOKUTEJBHBIX IEeJIBIX

qucen (ki,ka, ..., kn).
5. Bepcust o = (ky, ka, ..., ky) 6bl1a nocrpoena panbine Bepeun 3 = (l1,la, ..., 1), €Cou 1 TOJIBKO
ecan cymecrByer takoe i (0 < i < m), uro ky = Iy, ka = la, ..., ki = l;, a kix1 < liy1. Moxno

CKa3aTh, YTO BEPCUU OTCOPTUPOBAHBI JIEKCUKOI'DAUIECKH 10 CBOUM HADOPaM.

(DopmaT BXOOHbIX OAdHHbIX

EuncTBennast cTpoka BBOJA COJAEPIKUT JBA UNCJIA — HOMEP BEPCUU ¢ HEKOTOPOTO TEJICNOPTA U YUCIIO
N, xapakrepusyiomiee miardopmy (1 < a < N < 10'%).
dopmaT BbIXOAHbIX AaHHbIX

Ecim cymecrByer Bepcusi TOro Ke TeJIeIopTa, KOTopas ObLIa IIOCTPOEHa Cpa3y IOCIe BEPCUN G, BbIBe-
auTe e€ HoMep. B mpoTuBHOM ciIydae BeIBEIUTE «-1».

Npumepsbl
wtflex.in wtflex.out
6 13 12
12 13 -1

3apaya K (Div. 2) Paspabotunk: Masen Kynsisckuii Crpanuua 15 n3 15



