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3apgada A. MbinbHble ny3bipu

UNwms Bxoguoro daitra: bubbles.in
Wwms BeixomHoro gaiia; bubbles.out
Orpanudenne 10 BpeMeHMU: 1 cexynma
Orpanudenue 10 MAMSTH: 256 mebubaiiT

YV Xekchbl JeHb pozKaeHust!

Omna pemmia IopagoBaTh cebs COBEPIIEHHO HEOOLIYHLIM 00pa30M: HalyBaHHEM MBLILHBLIX IIy3LIPEil.
MBUIBHBIH IIy3BIPh MPEACTABIAET COOOH OKPY>KHOCTH Ha IJIOCKOCTH.

s magasa BeiOupaercsa Touka Ha ocu Ox — IEHTD HALyBaTeILCTBa. Ja-la, Bce MbLIbHLIE IIy3bIPH
JIOJIZKHBI IMETh OJMH OOImmii 1eHTp)!

3areM IOCIEI0BATEILHO HALyBAIOTCS [Iy3LIPH: -1 Iy3bIph HALYyBAaeTCd IO TEX II0p, IIOKa He KOCHETCS
TOUKM (T, Y;), OO MOKa He YUPETCs B IPYTOil — yKe HALY Tl — Iy3bIpb. KCIN OMUH MBUIBHBIN Iy3BIPH
KOCHETCS IPYroro, TO B KOHCTPYKIMS B30PBETCH MUpUagaMu (GpaHTaCMarOpUIecKi WILIIOMAHUPY IOIIIX
OPBI3T, Yero HUKAaK HEJIb3sT JOMYCTUTH!

WaTepecHo, a CKOIBKO CYIECTBYeT MOPSIKOB HAAYBAHWUS MBUIBHBIX IIAPOB, IPU KOTOPBLIX HE IIPOWUC-
XOJIUT TO, Y€r0 HUKAK HEJIb3sl JOMYyCTUTh !

®dopmaT BXOAHbIX AAHHbIX

B 1epBoii cTpoKe COMepKUTCsT 1 — KOJIMIECTBO HalyBaeMbIX MbLIbHBIX ITy3bipeii (1 < n < 1000). B no-
CJIEIYIONINX 7 CTPOKAX 3aIlMCAaHbl Pa3/Ie/ICHHbIE ITpobelaMI aphbl YUCE: i-51 ITapa COAEPKUT KOOPAUHATHI
i-it roukn (x;,y;) (1 < x4, y; < 100).

@®opmaT BbIXOAHbIX AAHHbIX

BBIBG,ZLI/ITG OTHO YHUCJIO: KOJIMYIECTBO JOIIYCTUMBIX ITOPAJKOB HaJdyBaHWA MbBIJILBHBIX IITapPOB.

lNpumepsbl

bubbles.in bubbles.out
2 2
33
73
3 4
11
2 4
9 2

MosicHeHusa Kk npnMmepam

B nepBoM mipuMepe MOYKHO Ha/[yBaTh I1y3bIpH Kak B nopsijike (1, 2) (Hanpumep, HaXo/IsICh B KOOP/IMHATE
x = 0), rak u B nopsiike (2, 1) (manpumep, naxonsics B koopaunare x = 10).
Bo Bropom npumepe Bo3moxkHbIe nopsiku — (1,2, 3), (2,1,3), (2,3,1) u (3,2,1).
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3apayda B. Drop7

Nwms Bxonnoro daitra: drop7.in
Nwms Beixoamoro daiira; drop7.out
Orpanuntenue 1Mo BpeMeHH: 1 cexyna
Orpanudenue 10 MAMSTH: 256 mebubaiiT

Kazxaprit Oynauit gernb 2Kene mpuxoanTces €3aUTh Ha METPO U3 JoMa 10 paboTel u oOpaTrHo. B meTpo
IJIOXO JIOBUT UHTEpHET, mo3ToMy 2KeHsi KoporaeT BpeMs 3a urpaMu Ha cBoéM iPad. Ero smobumas urpa
HasbIBaeTcs Drop7.

Laotce ecau 6wt uepasu 6 uzpy Drop7, pexomendyemes HUMAMEADHO NPOYUMATND ONUCGHUE NPAGUN.
IIpasuna uepvt 6 amoti 3a0ave HEMHO20 OMAUNAIOMCA O NPAGUA OPULUHANLHOT UDbL.

Wrpopoe noJie mpeicrapisieT coboi IPsSIMOYTOJIbHUK: 8 KJIETOK B BLICOTY M 7 KJIETOK B Imupuny. Kazkmast
KJIETKA TI0JIs1 JTU0O0 IrycTasi, TUOO colep:KuT duck ¢ rmudpoit or 1 go 7. Kaxkjaplii 1ucK nuMeeT HOJIb, OJIUH
WIN JBa 3aIUTHBIX cyiost. Ha aucku meiicTByeT crila TsizKeCTH, HallpaBjieHHas cBepXy BHU3. I[losToMmy, ecin
KJIeTKa I10JI JUCKOM HycTaﬂ, JAUCK IIepeMelraeTCsa BHU3I.

Wrpok KaxXKapIM XOIOM COPaChIBAET OJMH IUCK B OJUH M3 CEMHU CTOJIOIOB IIOJIS.

JlucKu HA UTPOBOM TI0JIE MOT'YT B3PLIBATHCS, 9TO IMPOUCXOMUT 110 CJCIYIONuM IpaBmiaM. Jluck ¢ duc-
aom X 6e3 30uummnnlr cA0€6 JTETOHUPYET W B3DPBIBAETCs, €CIM OH HAXOJWTCS B MOPH30HTAJBHOM U /HIIN
BEPTUKAJIBHOM psijiy poBHO u3 X modpsad udyujuxr IUCKOB. JleToOHAIMS AUCKOB IIPOUCXOIUT TOJIHLKO B TOT
MOMEHT, KOIJ[a HH OJWH JIHUCK He JBHUIAaeTCsl IOJ BO3IEHCTBHEM CHJIbI TsKecTH. Bce JIUCKU, yI0BJIETBO-
psIOIIe KPUTEPHUIO BBIIIE, CHAYA/Ia OJHOBPEMEHHO JIEeTOHHPYIOT, & 3aTeéM OJHOBPEMEHHO B3PBLIBAIOTCS.
Korna guck B3pbIBaeTCs, HUCKU B COCEIHUX II0 CTOPOHE KJETKAX TEPSIOT OJUH 3allUTHBIA cjoi. [lpu
9TOM BO3IEHCTBUSI OT B3PBHIBOB CYMMHUPYIOTCS, TO €CTh JUCK TEPSAET CTOJbKO 3AIMUTHBIX CJIOEB, B CKOJIb-
KAX COCEIHUX KJIETKAX IPOM3OIIET B3PLIB. JIMCK HE MOXKET MOTepsATh OOJIbINe 3AIMUTHBIX CJI0EB, 9eM Y
HEro ecrb. B gacTHOCTH, Ha JAMCKH 0€3 3aIllUTHBIX CJIOEB COCE/IHNE B3PBIBbI HUKAK HE BJIUSIOT.

HOCHQ B3pPbIBa BCEX CACTOHMPOBABIIUX JITMCKOB HEKOTOPLIEC JJUCKU MOFyT HpI/IﬁTI/I B JABU2KeHHE I10/] BO3-
JefCTBUEM CHUJIbI TSKEeCTH. Korma IUCKU IPEeKpaTsaT CBOe ABUXKEHHE, MOXKET IIOCIeI0BATH CJIELYIOIas]
BOJIHA B3PBLIBOB M HaJICHUI. DTO MIPOIOIXKAETCS JI0 TEX 0P, IIOKA JUCKU HE IIEPECTAaHyT IaJaTh U JIeTO-
HUPOBATD.

Wrpok #HaunHaeT urpy Ha nepBoM yposHe. Ilociie coBepleHnsi HEKOTOPOIO KOJMYECTBa, XOI0B UIPOK
[IEPEXOIUT Ha CJIeAYIOMN ypoBeHb. [Ipn mepexoe Ha cieayomuil ypoBeHb BCe IUCKU Ha, [0JIe TOTHIMA-
IOTCS Ha OIHY KJIETKY BBEPX, & B CAMOI HUKHEI CTPOKE IIOSIBJISIIOTCsI CEMb HOBBIX JIMCKOB. Ilocse sToro
HEKOTOpPBIE JIMCKH MOI'YT CI€TOHHPOBATH, UTO IOBJIEUYET OUYEPETHYIO IEINOYKY B3PBIBOB. Kcim Kakoil-To
JIMCK OKA3LIBAETCS B CAMOM BEpPXHEH CTPOKe, UI'Pa Cpas3ly 3aKAHINBACTCS.

Wrak, KaXkIplit X0 UT'POKA BBITVISIUT CJIEIYIOMIIM 00Pa30M:

e rpok 6pocaeT HOBBII JTUCK.

e Ecim Kakoif-To JUCK HaXOJUTCS B caMOii BepXHeil CTPOKe, TO UI'Pa CPa3y 3aKaHUINBAETCS.

e [loka ecThb CIeTOHUPOBABIINE JUCKU, IPOUCXOJIUT BOJHA B3PBIBOB U IOCJIEIYIONNUX 1A JICHUN.
e Fcim Urpok JOCTUT CITEAYIONEr0 YPOBHS, TO CHU3Y TOJIs MOSBISIOTCS HOBBIE JIUCKMU.

e Ecim Kakoii-To qUCK HAXOAWTCS B CaMOil BepXHell CTPOKe, TO UTpa Cpa3y 3aKaHINBAETCS.

e [loka ecTh CIIETOHUPOBABIINE IUCKHU, IIPOUCXOIUT BOJHA B3PLIBOB U MOCJIEIYIONINX TIaICHIH.

Ba KaxK bl B30PBaBIIUICS JUCK UT'POK TOJIYIAET OUKHU, IPUIEM KOJTMIECTBO OIKOB 3aBUCHT OT HOMEPA
BOJIHBI, Ha KOTOPO# 9TOT JIUCK B30pBaJics. BoJIHbI HYMepyIOTCs € €JIMHUIIBI, TTOCJIE KAXKJI0OT'0 COPOIIEHHOr0
UTPOKOM JIMCKa HyMepallusi HauMHAETCs CHAvaJja, a [IPU IepeXojle Ha HOBBI YPOBEHb HyMepallusi BOJIH
npodosscaemcs dasvuwie. 3a KayKIblii B30PBABIINICS Ha - BOJIHE JUCK MTPOK IIOJIYYIaeT w
OYKOB.

B urpe ects nBa yposus ciaoxkuoctu: Normal u Hardcore. [Ipu cioxmnoctn Hardcore kaxkapie 5 Xom0B
UT'POK MEPEXOJUT Ha HOBBIM ypoBeHb u mojydaer 17 000 0uKkoB 3a KaxKJblii HOBbII ypoBeHb. [Ipu cirox-

woctu Normal 15 repexo/ia ¢ epBOro Ha BTOPO#l YPOBEHb UI'POK JOJ2KeH cleaTh 30 X0I0B, CO BTOPOIo
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Ha TpeTuit — 29 X0JIoB, ..., ¢ 25-ro Ha 26-it — 6 xonoB. [Ipu mocrmxkenun 26-ro ypoBHsI IepexXo HA CJIey-
IONUIl YPOBEHDb IIPOUCXOJUT Kazk ible b xo010B. Ha cioxxknoctun Normal 3a KaxK1piit HOBBIH yPOBEHb UI'POK
rosiygaer 7000 oukoB.

K coxasenuto, 2Kenst He cmor HaiiTu 3Ty urpy Hurie, kpome AppleStore. [TosTomy oH mpurién K Bam
1 JUTsT HadaJja MOMPOCHST BAC HAIKMCATL IMYJIATOp Urpbl Drop7. A moka Bbl muiiere Ko, 2KeHst permut
[IOJINOTOBUTH JIJIsI BAC TecToBble jnaHHble. OH 3allyCTUJI HOBYIO HIPY, 3almcaj Ha OyMaskKKy HadabHOEe
COCTOSTHUE TI0JIsI U CJeJIajl HECKOJIBKO XOJIOB, MOIYTHO 3AIMChIBas BCIO MHMOPMAIUIO, HEOOXOAUMYIO JJIs
BOCCTAHOBJIEHUSI UTI'Phl. A MMEHHO, OH 3alMCBIBAJI, KyJla M KaKOH JUCK OH OPOCHJI Ha KaXKJIOM XOJy, a
[IpU TIepexojie Ha HOBBIM yPOBEHb OH 3AIMCHIBAJ, KaKHe CeMb HOBBIX JUCKOB MOSBUJINCH Ha II0JIE CHU3Y.
IIpu sTOM, ecam 1mocsie oYepeHOrO XoJa OBLI IePeXo/] Ha HOBBIH yPOBEHB, OH 00A3aMeEAbHO 3aIUCHIBAJI
[TOSIBUBIITUECS JTUCKH, JIa2Ke €CJIM 9TO OBbLI ITOCJIeIHII X071, KOTOPBIN OH CJieJiaJl.

Ot Bac Tpebyercst 1o 3anucannoit 2Keneit ”HGOPMAIMY BBIBECTH KOHETHOE COCTOSIHUE UT'DHI.

dopmaTt BXOAHbIX AAHHbIX

B meproit crpoke 3a1aéTcs yPOBEHb CJI0XKHOCTH UTPHI, IOITOMY €CTh JIBa BapPUAHTA IIEPBOH CTPOKU:
«Mode: Normals» mim «Mode: Hardcores. B cieayiomux BOCbMU CTPOKaX 3aJIaTCS UTPOBOE TOJIE HA MO-
MEHT HadvaJia urpbl. Kaxkiasi crpoka coepKuT ceMb CUMBOJIOB. CHUMBOJT <. » 0003HAYaeT MyCTYI0 KJIETKY,
CUMBOJIBI «1—«7» 0003HAYAIOT JIUCK C COOTBECTBYIOMIEN 1udpOoil 6€3 3aIUTHBIX CJIOEB, CAMBOJIBI «@»—<g»
0003HAYAIOT JIUCK C OJHUM 3aIUTHBIM CJIOEM, & CUMBOJBI «A»—«G» — IMUCK C ABYMSI 3aITUTHBIMU CJIOSIMU.
lapanTupyercs, 94To B Hadaje UIPbl HUKAKOW JIMCK He I1aJlaeT BHU3, HUKAKON JUCK HE CIETOHUDYET U
HUKaKOW JINCK He HAXOMUTCI B CAMOW BepXHeN CTPOKE.

st komnakTHOCTH 2K eHsT 3anuchIBaI BCIO HHAMOPMAIIMIO O JAJbHENIIEM XO/e UIPbl B OJHY CTPOKY.
ITocneaustst cTpoka COIEPKUT UMEHHO 3Ty CTPOKY, OYy/eM Ha3bIBATH €€ JIOTOM UI'PhI. JIOr UIDBI COMEPIKUT
ot 1 10 10000 cuMBOJIOB U COCTOUT TOJIBKO U3 CUMBOJIOB «1234567abcdefgABCDEFG». Korna 2Kens jemnai
XOJI, B JIOT' 3AIIUCBIBAJIOCH J[Ba CUMBOJIA: IIEPBBIN CUMBOJI OIIPEJIEJISII JJUCK, & BTOPOil — HOMEp CTOJIONA CJIeBa
HaIIpaBo, B KOTOPLIH ObLI cOporiien aToT nuck. Hampumep, 3anucek «b7» o3uadaet, uro 2Kenst cOpocut 1uck
¢ mudpoit 2 U ONHUM BAIUTHBIM CJIOEM B celibMoii cieBa crosber. Korna 2Kens nepexojinii Ha HOBBIN
YPOBEHDB, B JIOT' 3allUCBhIBaJINCh CEMb CUMBOJIOB, OIITMCHIBAIOIIUX HOBBLIC rZ[O6aB.)'IeHHbIe CHHU3Y AUCKU (HepBbII';I
CHMBOJI — JIUCK B IIEPBOM CJI€Ba CTOJIONE, TIOCIEIHI CHMBOJI — B CEMBMOM CJIeBa CTOJIOIE).

dopmaT BbIXOAHbIX AAHHbIX

[Ipu 3ammcu Jjiora 2Kenst Mor jromyctuts Jitobbie omubKu. [losroMy, ecyin TaHHBIH JIOT HEJIB3sT UHTEP-
[IPETUPOBATH KaK KOPPEKTHYIO OCJIEIOBATEILHOCTD XO/I0B, HEOOXOANMO BBIBECTH COOOIeHne 00 OIudKe.
BeiBeure cTpoky «Game log is not completes, eciu JiOr siBJsieTCs TPEMUKCOM KOPPEKTHON 3alucu
KaKOIi-/Inb0 Urpbl, WM CTPOKY «Error in game log at position X», ecom npedukc aimunbt X — 1 gaB-
JisieTcst IpeUKCOM KOPPEKTHO 3alliCh KaKOU-u00 Urphl, a npedukc JnHbl X — He SBJISAeTCS.

Ecyin maHHBII JIOT KOPPEKTEH, TO BBIBEJIUTE COCTOsIHIE UT'PHI B KOHIIe. K 2Kenst mpourpadt, BHavae
BBIBeIUTE CTPOKY «Game is over!s. /lajiee BbiBeguTe 3apaboTaHHOE KOJTUYECTBO OYKOB, MAKCUMAJIbHYIO
3a BCIO UT'DY JJINHY TEIMIOYKU B3PBIBOB U JOCTUTHYTHINM ypoBeHb. /lajiee BbIBEUTE UTPOBOE TI0JI€ HA MOMEHT
koura urpol. Cobsromaiite popMaT BBIBOJA U3 MIPUMEPA.

lNpumepsbl

drop7.in

drop7.out

Mode: Normal

3A..g..
3314e2e2e2e2e2e2e2e2

Game is over!
Score: 60
Longest chain: 2
Level reached: 1
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drop7.in

drop7.out

A1A1A1AIAIATIALIALIAL

Error in game log at position 17

Mode: Hardcore

Game log is not complete

A1B
Mode: Hardcore Game log is not complete
A1B2C3D4ES

Mode: Hardcore

71g167£2b3BBbbbbbc436b232A5Abcdefghb

Score: 64418
Longest chain: 14
Level reached: 3

lNosicHeHns kK npumepam

Bo Bropom npumepe ZKenst jroszkeH ObLI IIPOMIpaTh 3a HEPBBIE BOCEMb XOJIOB, YTO COOTBETCTBYET
repsbIM 16 cumvBostaM Jjiora urpsl. [1o OKOHYAHNE UIPBI HA 11071 He MOIVIM IIPOUCXO/INTH HUKAKHE JefiCTBI,
[IO9TOMY U JIOT JIOJIZKEH OBLI 3aKOHUIHUThLCH HOCIe 16-ro cuMBosIa.

B rperbem npumepe JIor UIPbl 06PBIBAETCS [IOCEPE/MHE ONUCAHKST 0YEPETHOTO XO/IA.

B gerséproM npumepe mocse mepBBIX OATH X0/0B 2KeHsT IepexouT Ha BTOPOil ypOBEHb, HO B JIOTE
UTI'DBI HE XBaTaeT I/IHCbOprIaLU/II/I O TOM, KaKHne JUCKHU IIOABUJINCH B HUKHEeI CTPOKEe.

B nsitom npuMepe B TedeHHE IEPBBIX HATH XOJ0B («71», «gl», «67», «f2», «b3») HUKAKHE JHUCKU
He B3opBaJsuch. Ilocse msroro xoa ZKenst neperésn Ha BTOpOii ypOBEHb, U B HIZKHEIl CTPOKE MOSIBUJINCDH
HOBBIe jucKu («BBbbbbb» ). B cireayiomnue dersipe xoma («cd», «36», «b2», «32») MO-IPEKHEMY HUIETO

Crpatuua 4 n3 16

3apaya B (Div. 1) Paspabotunk: Esrenuii KypnunsHckuii



ACM International Collegiate Programming Contest 2015/16
XLITI St. Petersburg State University Championship, Saturday, October 10, 2015

He B30pBaJIOCh. A BOT siecsTbiM x0J0M («A5») 2KeHst, cOpoCUB JIMCK C eJMHUIEH C JABYMsI 3aIllUTHBIMU
CJIOSIMU B TISTBHIN CJIeBa CTOJIOEIN, 3aIlyCTH MEenodKy u3 14 B3pBIBHBIX BOJH. [Ipu sTom mexmy 6-it u 7-it
BOJIHO#1 IIPOM3OIIEIT TIEPEXO0/[ HA TPeTuil ypoBeHb ([OSBIJINCH HOBBIE ucKu: «Abcdefg» ). Huke npuseiennbt
KapTUHKH, WLIIOCTPUPYIOIINE MTeEPBbIe 8 B3PBIBHBIX BOJIH U II€PEXO]] Ha TPETUIN YPOBEHbD.

Score: 17000 Score: 17007 Score: 17046
Level: 2 Level: 2 Level: 2
Chain#1 +7 Chain#2 +39 Chain#3 +2x109
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Score: 17264 Score: 17712 Score: 18885
Level: 2 Level: 2 Level: 2
Chain#4 +2x224 Chain#5 +3x391 Chain#6 +617
{3
: 5002 5 000 o
AOOOIOIOF: AOFAOIOIOF: 2|22 2|@|2|2

Score: 36502 Score: 36502 Score: 42865
Level: 3 Level: 3 Level: 3
Level up! +17000 Chain#7 +7x909 Chain#8 +1274
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3apaya C. DiinepoBbl rpadbl

Vms BxoaHoro haitna: euler.in
Nwmst BeixoHOTO haiira; euler.out
Orpannvenve 1Mo BpeMeHN: 1 cekynia
Orpanudenne 10 MaMSTH: 256 mebubaiT

B Houb mepej copeBHOBaHMeM AJca YMTaja KHUTY NPO rpadbl U HAILIA B HEHl psijl MHTEPECHBIX
OlIpeIeJICHUN.

I'padom G naswiBaercs napa muoxkects Bepinud u pébep (V) E), rie MHO)KecTBO pédbep E — 3T0 moji-
MHOYKECTBO MHOKECTBa HEYNOPSIOYEHHBIX T1ap BEPIINH.

ukiom B rpade (V) E) HasbiBaercs HemycTas HOCJIEI0BATEIBHOCTH PEGEp (U1, v1), ..., (Upm, Um) B
KOTOPOIi JIJIsT KazKJ0T0 4 < 1M BBIIOJHEHO U; = Ujt1, & Uy = Uq.

DitJIepOBBIM IIUKJIOM HA3BIBACTCS NUKJ B Ipade, KOTOPBIA COMEPKUT KazkJ0e pebpo OIMH pas.

I'pad HA3BIBaETCS MIEPOBBIM, €CJIM OH COMAEPIKUAT IMIEPOB ITUKJI.

Hpa rpada G = (V1, E1) u Gy = (Va, Ey) n30MOopdHBI, ec/in CYIIECTBYET TaKoe OHEKTHBHOE 0TOOpa-
xenue [ : V) — Vo, aro mist mo6bix v u u u3 Vi (v, u) € Eq rorma u rosibko Torya, kKorga (f(v), f(u)) € Es.

U1 Bor, Korga Aumca mpodmTasia M MOHSIA STH OIPEJIesIeHUs, eif IPUIIET B TOJOBY €CTECTBEHHBIN
Bompoc: «CKOJIBKO CyIIECTBYeT IONAapHO Hen30MOPMHBIX 3ii1epoBbIX TpadoB Ha 1 BepIIuHAX ! »

Cwmoxkere i BbI TOMOYBL Astmce?

@dopmaT BXOAHbIX AAaHHbIX

B nepBoii crpoke 3agano uncsio tectos T (1 < T < 60). B kaxoit u3 ciemyromux T’ cTpOK 3aicaHO
exuncTBeHHOE “KCcso 1 (1 < n < 60).

CDopmaT BbIXOOHbIX ONAdHHbIX

JL71st KarK10T0 38]aHHOTO 9HC/Ia N BHIBEIUTE TUC/IO MOIAPHO Hem30MOPMHBLIX rpadoB HA N BEPIINHAX,
B3sTOE 110 MO0 109 4 7.

MNpumep

euler.in euler.out

w
[
=
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3apava D. CepeanHka Ha NONOBUHKY

Nms BxonsOrO daiina: halfgcd.in
Nwms Beixoamoro daiira; halfgcd.out
Orpanudenne 10 BpeMeHMU: 1.5 cexyH b1
Orpanudenue 10 MAMSTH: 256 mebubaiiT

Kax sam, 6e3 comHenus, us6ecmmuo, nAGH pa3dsumus
nepugepuiinur pationos Laraxmuru npedycmampusaem
NPoOKAAOKY 2UNEPKOCMUMECKOT, MPACCHL Yepe3 auLy
36E30HYI0 CUCTNEMY, U, K CONCANCHUIO, BAULA NAGHEMA
OMHOCUMCA K YUCAY NOOAEHCAUWUL YHUNTNOACERUIO.
Ipouedypa 3atimém ne 6oaee 08YT 3eMHBLT MUHYM.
Cnacubo.

— IIpocrernuk Boron Ixxenbir u3 [amakTudeckoro
Otneia I'uniepkocmuaeckoro IlnanupoBanust

Kak u Bce Boronsr, [Ipocrernuk Jl2kesbir jil0OUT ducia U B3pbIBATh taHeTbl. CerojiHst yAadHbIil Jist
HEro JIeHb — €My MOPYYUIN YHUUTOXKUTH HECKOJIBKO IIJIAHET JIJI CTPOUTEIHLCTBA TUIIEPIIPOCTPAHCTBEHHON
MarucTpaJii Ha UX MeCTe. DTO YEPHBIN JieHb st 2Kuteseil cucrembl CKBODHINEIOC HE TOJBKO H3-3a
YI'PO3bl YHUUTOXKEHUS, HO U U3-32 TOrO, YTO IIPOUCXOIUT IapaJ IJIAHET — BCE IJIAHETHI JAHHOW CHUCTEMBbI
BBICTPOMJINCH B DS, CO37aBasl COTHETHOE 3aTMEeHNEe Ha BCeX IIJIaHETaX.

Ho y ckBopHImesaocciieB BCE emé ecTh HaleXK ia — BOTOHBI HE MOT'YT IPOCTO TaK YHUYTOXKATDL ILIa-
HeTbl. Bo-1IepBbIX, CYIIECTBYET yKa3, 10 KOTOPOMY BO BPeMsI I1apajia IJIaHeT OHU He MOLYT yHUYTOXKATD
He TI0C/IeIOBATEIbHBIN HAOOD IJIAHET B CUCTEME, UITOOBI He HApyIaTh TAPMOHUIO BCeJIeHHON. Bo-BTOPBIX,
y KaKJIOf IJIaHeTbl eCTb CBOW pajuyc r;, a YHudIrokaomuil Jlazep mocTpoen Tak, 9TO OH 3aIyCTUTCS
TOJIBKO B TOM CJIy4ae, eCJIU CYIIECTBYET MOAMHOYKECTBO YHUITOKAEMBIX IIJIAHET, COJEPIKAINEe XOTs ObI 110-
JIOBUHY U3 HUX U TAKOE, UTO HAMOOJILIIUI OOIuil Je/UTeIb BCEX X PAINyCOB OKAXKETCs CTPOro OOoJjIbIie
€JTMHUITHI.

[Tomorute Ilpocrernuky JIXKeablly YHHITOKUTH KAK MOXKHO OOJIBIIE IIJIAHET, COO/IIONAs BCE BBIIIEOIIHN-
CaHHBIE YCIJIOBUSI.

®opmaT BXOAHbIX AAHHbIX

IlepBasi cTpokKa comepKUT OIHO Iejaoe ducjio N —uucio miaHer B cucreMe (CKBOPHIIE/IOC
(1 < N < 500000). Creyrormasi CTpoKa COJEPKUT MesIble PaJIUyChl IIAHET ', ..., TN B TAKOM HOPsIJIKE,
KaK OHM BBICTPOMJINCH Ha mapaje mwianer (1 < r; < 1000000).

@dopmaT BbIXOAHbIX AAHHbIX

BoiBesure nBa uncia L m R — WHIEKCHI caMoil JIeBOM W caMOii IpaBoil IJIaHeT, KOTOPbIe HY>KHO B30-
pBaTh BoroHaMm. Ecjm mpaBM/IBHBIX OTBETOB HECKOJIBKO, TO BBIBeIUTE JTI000M. Ecan Hemb3s yHUITOXKUTD
HU OJIHY IIJIAHETY, TO BBIBEJIUTE BMECTO 3TOI'O JIBa HYJIS.

MNpumep

halfgcd.in halfgcd.out

12121

3apaya D (Div. 1) Paspabotunk: PomaH Angpees Crpanuua 7 n3 16
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Sapava E. Cnepyrouiee pasdmnenne B8 RLE 3anucn

Nwms Bxonmoro daitra: next-partition-rle.in
Wwms BuixosHOTO haiira: next-partition-rle.out
Orpanntuenne 110 BpeMeHH: 1 cexynaa

Orpanudenne 10 MaMSTH: 256 mebubaiT

Paccmorpum Bee pazbueHus 1esioro moJioKuTeabHoro ncia N Ha K 1esIbIX MOJ0KUTEIbHBIX CJiarae-
MDbIX. SaHI/IH_Iel\l KazKJ10¢e paS6I/IeHI/Ie KaK II0CJIeJ0BaTEeJIbHOCTL YHCeJI OT 6OH]:)IHI/IX CcJiara€eMbIX K MEHBIIINM.
OrcoprupyeMm pa3dbueHnst B 00paTHOM JieKcukorpadudeckoM nopsiake. Haitmure ciemyroriee pasouenne N
Ha K CJlara€MbIX B 3a/ITaHHOM IIOPAJIKE NJIN OIIPEAE/INTE, YTO €TI0 HE CyHIeCTBYET.

Bagaua ycioxusiercs TeM, uro pasbuenne 3agano B RLE-zammcn (RLE —»st0 cokpamenne or Run
Length Encoding). Pa3o6béMm 10c/ie10BaTeIbHOCTD pa3bueHns Ha KyCKH MAKCUMAJbHON JIJTMHBI, COCTOSI-
e U3 OJMHAKOBBIX YHCeJ. B 3Toli 3ammcn KayKIblii TaKoil KyCOK 3aMeHsieTcs Ha napy uucea @Q; u A; —
pasMep i-ro KycKa U IUCJI0, U3 KOTOPOI'O OH COCTOWUT.

Hamnpumep, onno u3 pazdmennit gncia 12 na 6 cjaaraeMbIX BBIIVIAIAT Tak: 12 =4+4+24+2+2+ 1+ 1.
B RLE-3anucu emy coorBercTByeT mocjejoBaresibHocTh nap uncesn (1,4),(3,2),(2,1).

Bamerum, 4To MOPsIOK Ha pasbueHnsix 3ajaaercs oobranoii (a ve RLE) dopmoit 3amnucu.

dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke gano nesnoe qucio L — jumna RLE-3anucu pasouenusi nekoroporo uncia N wa K
craraembix (1 < L <105, 1 < N <108, K < N). B kax10it n3 clIeylomux CTPOK JaHO JBa Yncia @
n A; — xkommaectso uncesn A; 8 RLE-3amucn u camo ancio 4; (1 < Q;, 4; < N).

dopmaT BbIXOAHbIX AAHHbIX

Ecmm cnenyromee pasbuenne He cyliecTByeT, BoiBeauTe —1. MHade B mepBoii cTpoke BbiBegauTe M —
mmuay RLE-3anmcn ciemyiomero pasbuennsi B 00paTHOM JIeKCHKOrpadudecKoM mnopsiake. B kaxkmpoit u3

cienytomux M cTpok BbIBeauTe ABa yucia R; n B; — konudecTBo uncen B; B RLE-3anucu u camo gucyio
B;.

MNpumepsbl
next-partition-rle.in next-partition-rle.out

3 2

14 33

3 2 31

21

1 -1

3 2

lNosicHeHns K Nnpumepam

B mepsoMm mpumepe N = 12 u K = 6. Ilepsoe pazbuenne B 0OpaTHOM JIEKCHKOTPAMUIECKOM TOPSIIKE —
12 = 7+1+1+1+1+1, BTOPOE — 12 = 6+2+1+1+1+1, 7-e — 570 marHOE pazdbuenue 12 = 4+24+24+2+1+1,
cienyromee —12 =3+ 3+ 34+ 1+ 1+ 1 u nociennee 11-e pazdbuerne —12 =2+ 2+ 2+ 2+ 24 2.

3apaya E (Div. 1) Paspabotuuk: Onbra Bypcuan Crpatuua 8 n3 16
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3apava F. YpaBHeHue

Nms BxonsOrO daiina: polynoms.in

Nwms Beixoamoro daiira; polynoms.out

Orpanudenne 10 BpeMeHMU: 1 cexkynma (1.5 cexynupt jyist Java)
Orpanudenue 10 MAMSTH: 256 mebubaiiT

n
Muorounenom P(z) nax nonem Fo HasbiBaercs BbIpazkKeHHEe BUJA Y ¢; - &', B KOTOPOM KaxKioe W3
i=0
quces ¢; pasHo 6o 0, jmbo 1, a ¢, = 1. Hucno n = deg(P) HasbBaeTcs CTeleHbIO MHOrOWIEHA. Bee
K03 DUIUEHTHI ¢; IPH ¢ > N CIATAIOTCS PABHBIMU HYJIIO.

ITpomssenennem muorounenoB P(x) = Y p;-a' u Q(z) = ) ¢j - ©/ Ha3bIBaeTCS MHOIYIIEH
=0 Jj=0

n m

S(x) = ZZm-qj-x”j~

i=0 j=0

[TomuuTe, uTo B 9 pe3ysbTaT KaxK0r0 CIOKEHUsI U yMHOXKEHUS KOI(DOUIIMEHTOB PACCMATPUBAECTCS HC-
KJIFOUUTETBHO 110 MOJYITIO 2.
Yreepxaenne P = 0 cauraercs BepHbIM, eciu Bee KoaddurmenTsl MHOrouIeHa P(x) paBHbI HyJTIO.
Hanpr na maorowrena P u (Q nax nosieM Fo. Heobxomumo naiitu takue asa muorodiera A u B, 4Todb
BBITIOJIHSITIOCH yTBepXKieHne AP+ B(Q) # 0 u ipu 3ToM crenieHb MHOrowIeHa AP+ B() Oblia MUHIMAJIbHA.

@dopmaT BXOAHbIX AaHHbIX

B nepBoii cTpoke 3a1an0 dncsio TectoBbix caydaeB T (1 < 7' < 100). B kaxoit u3 cremytonux 1’ map
CTPOK 3a/1aH OJIMH TECTOBBIi ciIydail — aBa MHOTOUIeHA. MHOTOWIeH 3aIUChIBAETCS B CJIeLyIoleit popme:
ncyclLcy ...y Beec; pagubl 0 mn 1, a ¢, = 1.

Bce zajanHbIe MHOTOU/IEHBI UMEIOT TOJIOXKHUTEIBbHYO cTerieHb. CyMMa, cTeneHeil BceX MHOTOUJIEHOB B
OIHOM TecTe He mpeBocxoanT 10°.

@dopmaT BbIXOAHbIX AAHHbIX

JInst Kazk10ro TecTa BBIBEJWTE 1B MHOTOUIeHa — cHadasta A, a 3ateM B — B popMare, aHATOTHIHOM
BBOJY. EC.HI/I OTBE€TOB HECKOJIbKO, BBl MOXK€T€ BBIBECTU ﬂIO60ﬁ. CTeHeHI/I BbIB€/ICHHLIX MHOI'O4YJICHOB HE€
momkHbl mpesocxonnTh max (10, 2(deg(P)+deg(Q))). l'apantupyercsi, aro s ao6bx P u @ cymecrByer
oTBeT, MUHUMU3UPYIomuii crenenb AP + BQ u yJI0BIETBOPSAIONIH 3TUM OrPAHUICHHSIM.

Mpumep
polynoms.in polynoms.out

3 01

2111 101

111 00

410001 01

2101 2011

410101 31011

31101

3apaya F (Div. 1) Paspabotunk: Masen KyHsisckuii Crpanuua 9 n3 16
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3apaya G. lonoBonomka «ObmeH-nAtOC»

Nwms Bxonnoro daitra: puzzle-swap-plus.in
Nwms Beixoamoro daiira; puzzle-swap-plus.out
Orpanuntenue 1Mo BpeMeHH: 1 cexynna
Orpanudenue 10 MAMSTH: 256 mebubaiiT

lonoBosiomka «OOMEH-TLTIOC> BBITVIAIUT KaK J0CKa 4 X 4, B KJIETKaX KOTOPO pacCcTaB/IeHbl 9UCIa OT
1 mo 16, kaxkjgoe 1o ogHoMy pasy. Karkiioe 4ucjio 3alriChIBAETCA POBHO JBYMS JIECATHYHBIMU ITU(PPAME:
B umciax 1-9 mobaBiieHbl BeIyIue HYJIN.

3a oJHy OoIepalnio ¢ MoJIOBOJOMKON MOYKHO:

® B34Th JIIOObIE JBE KJIETKU TAOJUILI U OMEHSTH UX MECTaMHU,

® B34Th JIIOObIE JBE CTPOKU TaOJMILI U [IOMEHATHL UX MECTaMU,

® B34ThH JIIOOLIE JIBA CTOJOIA TaOINAIBI U IIOMEHITH UX MECTaMMU.

Haiimure 1100y10 KpaTdailyio I0C/Ie10BaTeIbHOCTD OIlepalliii, BBIIOJHUB KOTOPYIO, MOXKHO IIOJIY IUTh
YHOPSITOYEHHY O TAOJTHUILY

01]02|03|04
05/06|07|08
09(10(11|12
13|14|15|16

dopmaTt BXOAHbIX AAHHbIX

BxosHbIe JaHHBIE COCTOSIT U3 UETHIPEX CTPOK, COOTBETCTBYIOIIUX CTPOKAM TabJIHUIIBI. B KaxK1o0# cTpoke
BaIMCAHO YeThIPe YUC/IA, KayK/10e U3 KOTOPBIX COCTOMT POBHO U3 JBYX JECSITHIHBIX IU(P — Ui 9TOTO B
quciax 1-9 gobapiensl Beayimue mysin. Coceqine 9ucia B CTPOKe pasesieHnl mpobesiom. l'apanTupyercs,
qTO KaxKaoe n3 umces oT 1 g0 16 BcTpevaeTcss B 3aIaHHOM TaOJIMIle POBHO OIUH pa3.

@dopmaT BbIXOAHbIX AAHHbIX

B mepBoit cTpoke BhIBEIMTE OJHO UHCJIO — KOJUYIECTBO orepannii k. DT0O IUC/I0 JO0IKHO OBITH MUHU-
MaJIBHO BO3MOXKHBIM. B CJIe Iy IOITnuX ]{ CTPpOKaX BBIBE/IUTE CaMU OIllepalluun.

Jlst 3ammicu oneparuit 0003HaYNM CTPOKH OyKBaMHu &, b, ¢, d cBepxy BHU3, a CTOJIONB! ndpamu 1, 2, 3,
4 cyiea HanpaBo. Kaxkgas oneparusi oOMeHa JIBYX 00bEKTOB (KJIETOK, CTPOK HJIU CTOJIOIOB) 3aIMChIBACTCS
KaK KOOD/IMHATHI OJIHOTO M3 00bEKTOB, 3HaK «-» (MuHyc, ASCII-Ko/1 45) 1 KOOPAMHATEI IPYTOro 0OBLEKTA.
B koopamHaTax KJIeTKd CHadaJa CjejlyeT CTpoKa, a 3arem crojber. Mrak:

e omepalusi OOMeHa JIBYX KJIETOK 3allUChIBAETCST KaK 1'1C1-12C2,

e omepalusi OOMeHa JBYX CTPOK 3allUChIBAETCST KaK 1'1-7T9,

e omepanusi 0OMeEHa JBYX CTOJIOIOB 3aICBIBAETCS KAK C1-C3.

Ecin cymecTByeT HECKOIBLKO BO3MOXKHBIX OTBETOB, BBIBEIUTE JIIOOOH U3 HUX.

MNpumep
puzzle-swap-plus.in puzzle-swap-plus.out
09 11 05 12 4
10 07 06 08 a-c
01 03 02 04 c3-b1l
13 16 14 15 2-3
d3-d4

lNosicHeHne kK npumepy

HOCJIG,ZLOB&TGHBHOCTB onepam/Iﬁ B IIpUMEpEe U NIPOMEKYTOTHbIE COCTOAHUA Ta.6.HI/ILU:>I ITIOKa3aHbI HUZKeE.

09[11[05[12 01]03[02[04 01]03[02[04 01]02[03[04 01]02[03[04
10[07/06/08| a-c_ [10[07|06/08| c3-b1  [05]07[06|08| 2-3_ [05]06]07|08| d3-d4, [05[06]07]08
01]03[02[04 " lo9[11]05[12 " loo[11[10[12 " lo9[10[11[12 " lool10[11]12
13[16[14]15 13[16[14[15 13[16[14]15 13[14[16(15 13[14[15[16

3apaya G (Div. 1) Paspabotunk: ViBan Kasmenko Crpanuua 10 n3 16



ACM International Collegiate Programming Contest 2015/16
XLITI St. Petersburg State University Championship, Saturday, October 10, 2015

3apgava H. HenpaBunbHoe pelwieTto

UNwms Bxoguoro daitra: sieve.in
Wwms BeixomHoro gaiia; sieve.out
Orpanudenne 10 BpeMeHMU: 2.5 CeKyHJIbI
Orpanudenue 10 MAMSTH: 256 mebubaiiT

Mpmuorue u3 Bac 3HaIOT 0 periere dparocdeHna. DTo AJITOPUTM, TO3BOJISIONUI HANTH BCe TTPOCTHIE YUCIA
ot 1 10 HEKOTOpOro N. AJTOpUTM YCTPOEH CJIEYIONIUM 00Pa30M.

Broimumem Bee uncita ot 1 10 N. Ha mepsowm 1mare ynammm Bce gucia, KpaTnoie 2, kpome 2. Ha Bropom
mare yaaJuM Bce YmcJia, KpaTHbie 3, Kpome 3. U majee, Ha k-M miare yaajiuM Bce ducia, Kparabe k + 1,
kpoMme k + 1 (koropoe, BO3MOXKHO, yKe yJdajuin panbiie). HeciioxkHO mokasaTh, 9To nocie N miaros
TOJIBKO IIPOCTBIE UnCIa U 1 OCTAHyTCs He Y/IaJEéHHBIMU.

Pacecmorpum nebosbiryio Momndukarmo storo ajropurma. Ha k-m mare ynammum kaxaoe (k + 1)-e
u3 ocTaBHIMXCs duces. Tak, Ha IepBOM Iare OYAyT yjaJeHbl Bce 4€THBIE ducja. Ha BTOpoMm — uucia
5,11,17,.... I Ttak nasee. Ilocie BobIoIHEHUsST OECKOHEYHOrO KOJIMYECTBA IMIArOB IOCIEI0OBATEILHOCTD
Oymer HaumHaTbed Kak 1,3,7,13,19,27,39,49, .. ..

Barma 3a/1a1a cocTouT B TOM, 9TOOBI IPOBEPUTH, €CTh JIU JAHHOE YUCI0 N B 9TOM 1TOC/I€10BATEIBHOCTH,
U eCJIM €CTb — BBIJIATh €r'0 IMOPSIKOBBI HOMED B Hell, CunTas ¢ €JIMHUIIbI.

®opmaTt BXOAHbIX AAHHbIX

B niepBoii cTpoke colepKUTCs eJMHCTBEHHOE Jncio T — KosmdercBo TectoBbiX ciaydaes (1 < T < 50).
B crenyromux T crpokax 3anucanbl uucia N1, No, ..., Ny, 119 KOTOPBIX HEOOXOMMMO PEITUTH 3aIaTy
(1 < N; <10'2).

@dopmaT BbIXOAHbIX AAHHbIX

JLmst KaXKJI0oTo TecTa BBIBEIUTE OJIHO HUHUCJIO — HOMep uucia [N; B IOCJIeI0BATeIbHOCTH Win —1, ecau
OHO B HEI HE BCTPEYACTCH.

MNpumep
sieve.in sieve.out

5 1

1 -1

2 2

3 -1

42 42

1359

3apaya H (Div. 1) Paspabotunk: Masen Kynsiscknii Crpanuua 11 n3 16
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3apada |. KocMmuyeckunin kot

Wwmsa Bxonnoro daitna: space-cat.in
Nwms Beixosmoro daiira: space-cat.out
Orpanunvenue 110 BpeMeHH: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 MebubaitT

KOTI)I*OT.HI/IIIHBIQ KOCMUYIECKHNE IIyTEHIEeCTBEHHUKHU, IIOTOMY YTO 6Haro,zpapﬂ nx y,ILI/IBI/ITeHbHOIU/I CIIO-
CODHOCTH BCErJia MPU3EMJISIThCH Ha JIAIIBI OHU HE OOsITCS CMEHBI IpaBUTAIMU. BOT M HAIl COJIHEYHBIN
Kot okazasicss B KocMoce ¢ BaxKHOU Muccueir — mpoOpaThbCcsad CKBO3b TPOCTPAHCTBEHHBIN TMIIEPTOHHEDL U
[PUHECTH JIOAAM T pancyerndenmmnocmao.

[IpocTpaHCTBEHHBIN TUIIEPTOHHED SABJISETCS JBYMEPHBIM, Y HETO €CTh MOJ U MOTOJ0K. U mos, u mo-
TOJIOK COCTOAT U3 €JIUHUYHBIX CEIMEHTOB Pa3HOH BhICOTHI. KOT HAUYMHAET B CAMOM IIEPBOM CEIMEHTE I10JIa
U JIOJKEH OKA3aThCsS B CAMOM IIOCJIEJTHEM CErMEHTE I0JIA.

Ha smiobom cermenTe Kot MoxKeT n3MEHUTH IPABUTAIMIO U CIPBITHYTH C 110JIa HA [OTOJIOK MJId HA00O-
pot. Ha s1o neficrBue Tpebyercst CTOJIBKO SHEPIUU, KAKOBA PA3HUIIA MEXKY BBICOTAMU IOTOJIKA U M0JIa B
JaHHOM CerMeHTe.

A emé Kor MoxkeT mepeMecTuThesi B cocemuuit cermentT. Ho 7711 9TOro BBICOTBI CEIMEHTOB JOJIZKHBI
ObITH TakuMu, YT0Ob KOTy He mpUnLIoch KapabKaThCs — TO MOXKET OBITh OIACHO B TMIIEPTOHHENE, Ia
M TPOCTO JIeHb. A BOT MPOCTO WATH WM CIOPBITUBATH — 3ampocTo. Hy u, pasgymeercst, HaIl MyIHCTHIH
cyleprepoii He ymeeT IPOXOJAUTH CKBO3b CTEHDI.

Heobxonumo orpeieinTs MUHIMAJIBHOE KOJTUIECTBO SHEPIUU, KOTOPOE IMOTPEOYETCS JIJTs ITPOXOK ICHUS
OPOCTPAHCTBEHHOI'O T'MIIEPTOHHE IA.

CDopmaT BXOAHbIX OAdHHbIX

B 1epBoii cTpoKe COJEPKUTCs €JMHCTBEHHOE Iejioe n — jyinHa runepronuess (1 < n < 105). Bo
BTODO{i CTPOKE 3allMCAHBI 7 Ie/IbIX YHCeJI, PAa3/eJSHHBIX TIPOGeIaMi — BBICOTHI IOTONKA ¢; (2 < ¢; < 109).
B Tperbeiil cTpoKe 3amucaHbl n IeJIbIX YHCeNl, Pas/eéHHbIX Ipobesamu — BeicoThl mosta f; (1 < fi < ¢;).

@dopmaT BbIXOAHbIX AAHHbIX

BoiBemuTe 01HO YMCII0: MUHIMAJILHOE KOJIMYECTBO SHeprun, Koropoe norpedyercs Koty s mpoxox-
JeHUs TPOCTPAHCTBEHHOI'O TMIIEPTOHHE/Is, JInho -1, eciin 10OpaThcd OT HaYaJa JO KOHIA HEBO3MOXKHO.

MNpumepsbl

space-cat.in space-cat.out

3432
1211

4 3
12

lNosicHeHust K Nnpumepam

B nepsom npumepe Koty HyKHO CMEHUTDH IPDABUTAINIO, 3aTE€M CIABUHYTLCS C CerMeHTa 1 B CEerMeHT 2,
3aTeM CHOBa CMEHUTDH I'DABUTAIUIO M IIOTOM JOWTH O KOHILA.

Bo BTOPOM IIpUMeEpe ,ﬂ06paTbCH 10 KOHITa TOHHEJIA IO OIIMCaHHBIM IIpaBUJIaM HE IIPEACTaBJIsACTCA BO3-

MOZKHBIM.

3apaya | (Div. 1) Paspabotuuk: Anekc Kynpun Crpatnua 12 us 16
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3apava J. Bapuauns kpectnkoB-HONMKOB

UNwms Bxoguoro daitra: CTaHOapTHHE BBOL
Nwms Beixoamoro daiira; CTaHZapTHHI BHBOL
Orpanudenne 10 BpeMeHMU: 1 cekyHIa
Orpanudenue 10 MAMSTH: 256 mebubaiiT

IMo UHMEPAKMUBHAA 36004,

Huma urpaet ¢ [lereit B BapuaHT Urpbl «KPECTUKU-HOMUKU». J[/IsT UTPBI UCIIOIb3yeTcs moje u3 3 X 3
KJIETOK, MCXO/HO KaKJas KJeTKa Imycra. rpoku JealoT XoJbl 1Mo odepein, nepbiM xoauT Juma. Kax-
JIBIl UIPOK B CBO#i X0/ JIOJDKEH HocTaBuTh cBoil cumBoul (Juma craBur kpecruku, a [lers — Hosuku) B
JIIOOYIO MyCTYIO KJIETKY.

JluMa BBIUTPLIBAET, €CJIN IIOCTABUT TPU KPECTUKA B PsJi: 10 TOPU3OHTAJN, BEPTUKAJINA WU OINHOU W3
AByx muaronasieit. IlpaBuia jijist HOJMKOB OTyIMYAlOTCd OT OOBIYHBIX: 33jada lletn — He gars dume
OOCTPOUTH P u3 Tpéx kpectukoB. Popmansbuo [leTss BHIUTPBIBAET, €CJIM BO BCEX KJETKAX JOCKH y2Ke
CTOSAT KaKHe-TO CUMBOJIBI, HO JluMa elné He BhIMIpPaJI.

Bama sajaua — urpars 3a Jlumy Tak, 9ToObI BCerja BBIUTPBIBaThH. [Iporpamma »Kiopu OyiaeT urpaThb
3a [lerro.

NpoTokon B3aumopencrTeus

B kaxzaom TecTe Bammeil mporpamMMe HYXKHO cbIrpaTh 3a dwmmy or 1 mo 100 mapTuit B onmcanHyio
urpy. TecTbl MOTYT OTJImYaThCsT KOJIMIeCTBOM THapTuit u crparerueit [lern. Kaxmas naprus cocrout us
HECKOJIBKUX XOJIOB.

B Tedenue maprum urparoinue IporpaMMbl OOMEHUBAKOTCST TEKYIIUM TOJIOXKeHneM Ha focke. [Tosoxke-
HIIE 331a8TCsT TPEMsT CTPOKAMM, KazK1asi 13 KOTOPBIX COJEPKUT 1Mo Tpu cuMBosta. CHUMBOI «x» (aHTIHIICKAs
MaJjieHbKasi OyKBa UKC) 03HAYAET, YTO B COOTBETCTBYIIEH KJIeTKE CTOUT KPECTUK, CUMBOJI «0» (AHIJINIiCKAasI
MaJieHbKasl OYKBa 0) — HOJIMK, & CHMBOJI «.» (TOYKA) TOBOPUT O TOM, UTO KJIETKA IIyCTa.

Kaxasi naptus HaAYMHAETCS C TOrO, YTO IPOUPAMME YYaCTHUKA HA BXOJ MOJAETCH HAYATIBHOE I10-
JIOYKEHUE Ha JIOCKE: BCE KJETKHU MYCTHI. UTOOLI CAEMaTh X0, KaXKaas M3 UTPAIONTHX TPOTPAMM JTOJZKHA
BBIBECTHU TOJIBKO UTO IOy YCHHYIO IMO3UIUI0, U3MEHEHHYIO B COOTBETCTBHUY C IIPABUJIAMHU XOJ[a: POBHO OJTHA
U3 MYCTBIX KJIETOK JOJI?KHA CTATH KJIETKON ¢ CHMBOJIOM COOTBETCTBYIOIIErO HUTPOKA.

[Taprus 3akanIuBaeTCs, KOT/Ia OWH U3 UI'POKOB BhIUIPBIBaeT. [Ipu aToMm, ecin Boiurpad [ers, mposep-
Ka 3aBEPIAETCS C BEPAUKTOM «Wrong Answers. Ecsm ke Boiurpas Juma, ITPOKM HAMHHAIOT CJIEJTYIONTYTO
[IAPTUIO, €CJIM OHA 3aIlJIAHUPOBAHA.

B kaxmom TecTe 3apamee OIpeJIeTIEHO, CKOJLKO mapTuil OyaeT chirpano u Kak OyjeT urpath llers B
KaxKJIoil 3 Hux. Kcim Bce 3aliaHMpOBaHHbIE MAPTUU 3aKOHYMJINCH 1100e0i IuMbl, TO BMECTO IycTOM
[IO3UINK, ¢ KOTOPOI HAUMHAETCS ITAPTHUsi, IIPOrPAMMa YIaCTHUKA MOJIYIAET Ha BXOJ HO3UIIUI0, B KOTOPOU
BCe KJIETKH 3aHATHI Kpectukamu. [losryuns Ha BXOJ TaKyio MO3UIMIO, IPOI'DAMMA yYACTHUKA JIOJIKHA
KOPPEKTHO 3aBEPIIUTH CBOIO PaboTy.

Yrobb! npeoTBpaTuTh Oydepu3anunio BBIBOJIA, IOC/IEe KaXKI0i BBIBEICHHON MO3UIUU CJIEIyeT BCTa-
BUTb KOMaHJIy O4YMCTKHU Oydepa BbIBoja: HAIpuUMeEp, 370 MoxkeT 0biTh fflush (stdout) B C mim CH+,
System.out.flush () B Java, flush (output) B Pascal unu sys.stdout.flush () B Python.
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MNpumep
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lNosicHeHne kK npumepy

B nmpumepe, KOTOpBIH Tak:Ke ABJISIETCS MEPBBIM TECTOM IIPU IIPOBEPKE, HEOOXOIMMO CHIIPATDH JIBE Iap-
tuu. B kaxoit naptun [leTst Ha KaXKJI0M X0y CTABUT HOJUK B CAMYIO BEPXHIOIO IIYCTYIO KJETKY. Eciu
TaKNX KJIETOK HECKOJIbKO, OH BBIOMPAET CaMyIO JIEBYIO U3 HUX.

Ob6paruTe BHUMaHUE: IMyCTBIX CTPOK BO BBOJIE U BBIBOJIE Ha caMoM jejie HeT. [Iponycku jjobaBiieHbI
JIJIsI TOTO, IYTOOBI BCe CTPOKM BBOJA U BBIBO/IA IILJIM B IOPSIIKE BPEMEHHU, B KOTOPOE OHM OBLIN IepPeIaHbI.

3apaya J (Div. 1) Paspabotuuk: Viean Kasmenko Crpanuua 14 n3 16
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3apgayva K. KanutaH TapbsiH

Nwms Bxonnoro daitra: treepaths.in
Nwms Beixoamoro daiira; treepaths.out
Orpanuntenue 1Mo BpeMeHH: 1 cexynna
Orpanudenue 10 MAMSTH: 256 mebubaiiT

— Hy som, onamv kaxas-mo 2pobosas 3640446 Ha 0EPESHA. ..
— Hy moeda dasati no3osém na nomows xanumana Tapvana!

T'unorernyeckuii JAnaJIoT Ha KOHTeCTe

Maustenbkuit  Cepéxka Hadaja pemarh 3ajadu  Ha JepeBbsax. CHadajga OH HU3YYWJI AJTOPUTM
Axo-Xomnkpodra-Yiemana-TapbsiHa, KoTopblii 6bicTpo oTBedaer Ha 3ampocbl LCA B offline, Ho 3Toro
eMy ToKa3agoch Majo. OH momésn Jaibiie u B ool u3 crareil TapbsHa HAIIET OMUCAHNE CTPYKTYPBI
heavy-light decomposition, koTopas creruajbHbBIM 06pa30M Pa3dUBAET IOJIBEIIEHHOE JEePeBO HA BEPTH-
KaJIbHbIe BePIIUHHO-HellepeceKalonecs nyTu. [lyTh Ha3biBaeTCs BEPTUKAJIBHBIM, €CJIH Mbl MOYXKEM 000iTH
€ro, BCETJa MyTEIIeCTBYsI CBEPXY BHU3, TO €CTh OT KOPHs K JINCThsAM. A IMOCJE 3TOr0 Ha MOJIY YUBITHXCS
yTAX MOXKHO CIATATH BCE, UTO JYIIE YTOTHO.

Cepéxke cpasy Ke CTajo MHTEPECHO, UTO MPOU30UET, €CJIU MBI IEPEOIBECUM JEPEBO 3a JIPYTYIO
Bepiuny? Besp Torga ¢cBoiicTBO myTeit MoxkeT cyiioMaThbest... Ho Tapbsta He Tak-TO mipoct, BMecTe co Crieii-
TOPOM OH OTKDBLIT Splay-/iepeBbsi, ¢ IOMOIIBIO KOTOPBIX Y/AJI0Ch peajn3oBarh crpykrypy link/cut trees,
a TaM OJIHOI M3 omepanuii Kak pa3 sBJIAEeTCS IEPEIO/IBEIITNBAHNE IEPEBa 3a IPYTroil KOPEHb ¢ KOPPEKTHBIM
MOJIIEP>KUBAHNEM CTPYKTYPBI BEPTUKAILHBIX MyTeil — TO, YTO JOKTOp Tporucas! BoaMokHO, KOrma-To
Tapbsi Toke OBLT MaJIeHBKUM, U €r0 UHTEPECOBAJIM Te YKe BOIPOCHI, UTo u Harero Cepéxy?

Ho Bepuémcsa k gesram nacymniuabiM. Koneuno ke, Cepexka cTaj u3ydaTb JIepeBbs HeE MPOCTO TaK — y
HEro ecTh CBOE JiobmMoe JiepeBo Ha N BepInHax, K KOTOPOMY OH XO4YeT cienarh M XUTPBIX 3apocoB
BHJIA «IIOCYHUTAN MHE YTO-TO Ha IIyTHU B JIEPeBe, BELYIIEM U3 BEPIIUHDI U; B BEPIIUHY v;». Kak ke obpaba-
TBIBATh Takoi 3amnpoc? HyKHO pasdbuTh HAII IIyTh HA HECKOJIBKO MAJIEHBKUX IyTel, KOTOPBIE TTOJTHOCTHIO
COJIEPKATCS B KAKUX-TO MYTAX U3 Y2Ke IMOCTPOSHHOTO Pa30UeHus, U MOy INTh BCIO HEOOXOIUMYIO WHMOP-
Manuio. EcThb TobKo ojiHa mpobiiema — He Bce pébpa monanatoT B Hamu mytu! Ecian pebpo coemunsier mse
BEPIUHBI 13 PA3HBIX IIyTell, TO OHO He JIEXKUT HU B OJHOM M3 9THUX IIyTei, U ero Ipuaércs obpabaToiBaTh
otaenbHo. Cepéka He JIIOOUT KpailHue cjIydau, IMOITOMY OH XO4YeT, YTOObI CyMMAapHO TakKuxX peédbep B €ro
3ampocax ObLIO KaK MOXKHO MEHBIIIE.

[Tomorute Cepéxe 1MOJIBECUTH €TI0 JIEPEBO 33 KAKYIO-TO BEPIIUHY U MOCTPOUTH pa3bueHue Ha IyTH,
KOTOPOEe Obl MUHUMU3UPOBAJIO YUCTIO PEOEP M3 €ro 3aIpoCOB-IIyTell, KOTOpPble He JIeXKAT B Pa30UEHUN.

dopmaTt BXOAHbIX AAHHbIX

I[lepsasi cTpoka comepxut apa wucaa N u M (1 < N, M < 10°). B nocrenyromux N — 1 cTpokax
OIIUCBIBAETCS MCXOHOE JIEPEBO: i-s1 U3 9TUX CTPOK COJEPIKUT JBA YHUCIA T; U Y; — HOMEpa BEPIIUH, CO-
enuHEHHBIX -M pebpoM (1 < z;,y; < N). Barem B M cTpoKax ONUCHIBAIOTCS 3aIIPOCHI K Iy TsIM (U;, V;) B
TakoM ke (popmare.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure 01HO 9mCI0 — Kakoe MUHUMaJIbHOe Ynciio pébep Cepéxe npumércs odpadaTbiBaTh OTIE/Ib-
HO.

Mpumep

treepaths.in treepaths.out

W, P, NN PR D
B Wb W N W
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3apava L. Ypok cagoBoacTBa

Nwms Bxonnoro daitra: unexpected-leaf.in
Nwms Beixoamoro daiira; unexpected-leaf.out
Orpanuntenue 1Mo BpeMeHH: 2 cexyH/IbI
Orpanudenue 10 MAMSTH: 256 mebubaiiT

YV Xekcwl HOBOE yBJIeUeHNE — CaJ0BOCTBO. BBIpaluBanme IepeBbeB — HACTOAIIAST BUPYCHAsT CTPACTD!

Xekca HaILIa AepPeBO, KOTOPOe MAKCUMAJILHO TOYHO OIMCHIBAET €€ TOHKYIO JYIIEBHYIO OPTraHU3AIIHIO.
DTO JIePeBO COCTOUT U3 IEJbIX T BEPIIMH U, KAK ¥ MHOYKECTBO JIPYIUX JIEPEBBHEB, SBJISETCS HEOPUEHTU-
poBanHBIM rpadom ¢ n — 1 pebpoM, He cojiepKaIuM UKJIOB. BUpyc pemiuia BRIPaCTUTh TOYHYIO KOIUIO
9TOrO JepeBa y cebd B cajay. M 910 y HEE€ NPaKTUUIECKH TOJIY 9UIOCh.

Kak m3BecTHO, IIpu BBIPAIIUBAHUU CBOETO JIEKOPATUBHOIO JePeBa OYE€Hb BAXKHO IMPOKOHTPOJINPOBATH,
9TOOBI HE TOJILKO BBIPOCJIO BCE, UTO HY2KHO, HO €II€ M He BBIPOCJIO TO, 9TO He Hy)kHO0. K coxkasienmio, K
HOBOMY JIEPEBY CJIYUANHO TPUPOC OAUHOKU JiucT. VI Bcé ObLI0 ObI XOPOIITo, ecjiu Obl HyMepaIlis BepIinH
COXpaHMJIach, HO HeT!

Temnepp myKkHO HaiiTk TOT cambrii jiuctT. [lomyunrcsa?

dopmaTt BXOAHbIX AAHHbIX

B 1epBoii cTpoke comep:KuTCs n — KOJUYeCTBO BepinuH B ucxogHoM jepese (1 < n < 100000). B
MTOCTIEYIOMNX N — 1 CTPOKaX OMICHIBAETCS NCXOTHOE AEPEBO: -5 M3 ITUX CTPOK COAEPXKUT ABa TINCIA Tj U
y; — coepuHénHbIe pebpoM BepimHbl (1 < 2, y; < n). 3aTeM B N CTPOKAX ONUCHIBAETCSI HOBOE JIEPEBO W3
n + 1 BepmuHbI B TaKOM ke popMmare. ['apanTupyercs, 9T0 HOBOE JEPEBO IMOJIYyIE€HO U3 UCXOTHOTO Iy TEM
J0OABJIEHUS JINCTA U [IEPEHYMePAIueil BePIIIH.

@dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe CAIUHCTBECHHOE YMCJIO — HOMED NCKOMOT BEPHIINHBI-JIUCTA. Ecim rakux BepHInH HECKOJILKO,
TO BBIBEJIUTE TY, Jen HOMED MHHUMAJICH.

lNpumepsbl
unexpected-leaf.in unexpected-leaf.out
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