3agaum 7-9

3agaya 1. count79: KonnyecTtBo BXxoxaeHun undpbl

B 3agade paccmoTpum ABe CUMMETPUYHBLIE CUCTEMBbI CUUCTIEHUs (ganee Byaem nucaTb
cokpalléHHo - CCC): TpouyHyto CCC un gesatepuyHyto CCC. B TponyHon CCC
ncnonb3ytoTcs ungpsl Z, 0, 1. K 3anucu ymcna B aToOn cUCTEME NPUNUCHIBAOT CHU3Y
OKOHYaHUe g3. Zgz=-149, 055=040, 155=140. ECN uMeeTca 3anucek B TpondHon CCC
A,A,.1...8180s3, TO OHA 0603HaAYaEeT YnCro, paBHoe a,*3"+a, *3"'+...+a,*3+a,*1. Hanpuwmep,
623,,=729-81-27+3-1=1*3%+0*3%+(-1)*3*+(-1)*33+0*32+1*3+(-1)*1=10ZZ01Z;. B
aessatmpuyHon CCC ucnoneaytotes umndpel W, X, Y, Z, 0, 1, 2, 3, 4. K 3anucn yicna B aTomn
cucTteme NPUNUCLIBaKOT CHU3Y OKOHYaHUE go. Weg=-41¢, Xg9=-310, Ys9=-210, Zso=-T110, 059=010,
150=110, 259=210, 359=310, 456=410. ECNIN NmeeTCs 3annck B aesatepnyHon CCC a,a,.4...a48ps9,
TO OHa 0bo3HavaeT Yncno, pasHoe a,*9"+a, *9"'+...+a,*9+a,*1. Hanpumep,
623,,=729-81-27+2=1*9%+(-1)*9%+(-3)*9+2*1=1ZX2g,. B CUMMETPUYHBIX CUCTEMAX
cUMUCIeHns nepes 3anucbio YMcna He CTaBAT HU MAKC, HA MUHYC, U KOrda Y1crno
NONOXUTENBHOE, M KOrda OHO OTpULATENbHOE.

CocTtaBbTe nporpammy, kKoTopas NpMHUMaEeT Ha BXOL B NepBOM CTPOKe undpy J - ogHy 13
undpp aesarepuyHon CCC {W, ..., Z, 0, 1, ..., 4}, BO BTOpom CcTpoke uenoe 4mcno K,
3anucaHHoe B TpoudHon CCC. B aTon 3anucm ncnonb3yotea gecatudHble umdpbl 0, 1 1
3arnaBHas natuHckas byksa Z. [lnvHa 3anmcn yncna K B TpomyHon CCC He Gonee yem
100000. MNporpamma HaxoauT, KONUYECTBO BXoXaeHUn umdpel J B 3anuck Ynucna K, ecnm
ero nepesectn B gesatepuyHyto CCC. B Havane 3anucu yncna K MoryT CTosiTb He3Havalume
HYNK, KOTOpble He cregyeT yunTbiBaTb Npy Noac4ETe KonmyecTsa BxoxaeHun J=0.
HesHavawmm asnsietcsa nobon Hynb, CTOALWMIA NIEBEE NEPBOWN HEHYNEBOW LNdpbI, UK, ecnn
K = 0, To Bce Hynn, KpOMe caMoro nNpasoro.

dopmat BXOAHbIX AaHHbIX

B nepBon cTpoke cogepxutcs cumon J - undpa gesatepmyHon CCC (ogHa ns {W, ..., Z, 0,
1, ..., 4}).

Bo BTOpOW CTpOKe coaepXMTCA HemnycTas nocnegoBaTelbHOCTb CUMBOSIOB, SABMSAOLLASCS
3anucbto B TponyHon CCC uenoro uncna K (B aton 3anucu He 6onee yem 100000
cumBonoB). B 3anucm yucna K ncnonb3aytotcs cumBonel U3 Habopa {Z, 0, 1}.

<DopmaT BbIXOOHbIX OaHHbIX

B nepBon n eANHCTBEHHOW CTPOKE BLIBOAUTCH HeoTpuuaTtenbHoe uenoe ymcno (ot 0 go
50000), paBHOE MCKOMOMY KONMUYECTBY BXOXOEHUN umdpsbl J B 3annck ymcna K B
nessatepuyHon CCC.
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3agada 2. vampir79: Bamnunpsl

B TekcTe Gygem ucnonb3oBaTb AEBATEPUYHYIO CUMMETPUYHYIO CUCTEMY CHUCTIEHMUS
(cokpaluéHHo CCC), onucaHHyto B ycrnoBusix 3agaym "Konuyectso BxoxaeHun umdpbl”.
PaccmoTpum uenble NonoXuTenbHbIe Yncra cneunanbHOro Buaa, KoTopble Ha30BEM
BaMNupblge. Kaxkgoe uncno, sensaroLeecs BamnupoMgg, 06rnagaeT Bcemu cregyowmmm
ceouncTtBamu: 1) anunHa ero 3anucu B gesatepuyHon CCC aBnseTca YETHOM
(paccmatpuBaeTtcs 3anmchb 6e3 He3Havalmx Hynen B Havane); 2) OHO SBNSeTCs
Npou3BeAEHNEM [BYX CBOUX KIbIKOB -- LIENbIX NOMOXUTENbHbIX MHOXUTENEN, HE paBHbIX
APYr Apyry, y KOTopbIx AnuHa 3anucu B aesatepudHon CCC paBHa NONOBUHE ANIMHbBI 3anncu
B AessitepuyHon CCC Bamnupasgy; 3) ecnu 3anuck B gesstepnyHon CCC ogHOro ns KnblkoB
OKaH4MBaeTCs HyNném, TO y ApYyroro Krblka nocneaHss uudgpa B 3anvcy B 4EBATEPUYHHOMN
CCC He moxeT bbITb HYNEM; 4) ecnu BbINMcaTh APYr 3a APYrom CAUTHO 3anvcu B
aesstepnyHon CCC KNbIKOB, TO MOXHO TakK nepectaBuTb Lngpbl B 06pasoBaBLLENCS
3anucu, 4To nony4nTcs 3annck B gesstepudHon CCC Bamnupagy. Hanpumep, 1008, =
134059 = 28, * 3649 = 3159 * 4054, 3HauUMT 1008 sIBNSAETCA BaMNMpOMgy. BTOpPOI Npumep,
81648,, = 13400049 = 252, * 324, = 3104 * 4004,, 3HaUMT 81648 He aBNAETCSA BaMNMPOMgg,
TaK Kak HapyLLEHO YCITOBME O TOM, YTO 3anmcu obounx KrbikoB B AeestepudHon CCC He
MOryT 3aKaHunBaTbCs Hyném. Tpetun npumep, 776169 = 13Y42059 = 252, * 30845 = 310g9 *
4Y 254, 3HAUNT 77616 aBNSeTCA BaMnNMpOMgy, TaK KaK TONbKO Y OAHOrO Krblka 3anuchb B
aessitepmyHon CCC 3akaH4YMBaETCS HYNEM.

CocTtaBbTe nporpaMmmy, KoTopas NpMHUMaET Ha BXOA B NEPBOW CTPOKe Lenoe
nonoxuntenoHoe 4Yncno N, a Bo BTOPON CTpoke nocnegosaTenbHOCTb M3 N LenbIx
nonoXxntenbHblx Yncen V,, pasgenéHHbix npobenamu. Yncno N He 6onee 4em 50000. Yncna
V, He 6onee yem 2500000. MNMporpamma NOACHMTBLIBAET KONNYECTBO Yncen V,;, Kotopble
ABNSTCA BaMnNupamusg, U BbIBOAUT pe3ynbraT noacyéta. Ecnm B nocrnegoBaTenbHOCTH



6ornee 0AHOro pasa BCTPEYaeTCs OAHO U TO XKe YMCIO, ABMSALLIEEC BaMNMPOMsg, TO MpU
NOACYETE YUMTBLIBAKOTCHA BCE BXOXKOEHWUSA TAKOro YnCha, Kak ecnu Bbl 910 Bbiny BXOXAeHUs
pasHbIX Yncern.

dopmat BXOAHbIX AaHHbIX

B nepBoii cTpoke cooepXuTcs Lenoe nonoxutensHoe Yncno N — anvHa
nocnegosatensHocTh Yncen, (0 < N < 50001).

Bo BTOpoOIi cTpoke cogepxmtest N Lenbix NonoxuTenbHbIX Yicen V;, pasgenéHHblxX
npo6enamu (0 <V, < 2500001).

dopmaTt BbIXOAHbIX AaHHbIX

B nepBon n eANHCTBEHHOM CTPOKE BbIBOAUTCA HeoTpuuaTenbHoe Lenoe ymcno (ot 0 go
50000), paBHOE NCKOMOMY KONUYECTBY BXOXAEHMI BO BXOOHYIO NOCreaoBaTenbHOCTb
yuncer, SBNSALLNXCS BaMNUpaMmgg.
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3apava 3. distance: CounanbHaga gucTaHums

B ogHom yHMBepcuTeTe o3aboTunuck cobniogeHnemM coumarnbHON ANCTaHUUn B
CTYAEHYeCKOW CTONOBOW. 3an CTONOBOW MOXHO NpeacTaBUTb Kak MPSIMOYIOfbHYHO CETKY



pa3mepa N no BepTukanu Ha M no ropnaoHTanu, B KaXkaow KNeTke KOTOPOWM MOXET CEeCTb
noceTuTens.

B MOMeHT BpeMeHHU s;, koraa npuxoguT NoCeTUTENb aaAMUHUCTPATOP y3HAET MOMEHT
BpemMeHu f;, koraa nocetutens ynaeT u BoibupaeTt cBob6ogHoe MecTo ucxogsa ns tpeboBaHun:

MeCTO JOMKHO ObIiTb CBOOOAHBIM

MEeCTO MOCETUTENS MaKCUMaribHO yaaneHo OT 3aHATbIX MeCT B 3are,

€CINN TaKNX MECT HECKOJIbKO, TO BbIOMpatoTCs Mecta ¢ MMHUManbHOW KOOPAUHATON y
no BepTukanu

€CNN TakNX MECT HECKOJbKO, TO BbIOMpatoTCa Mecta ¢ MMHUManbHOW KOOPANUHATOM X
Nno ropmM3oHTanm

PacctosHue mexay Toukamu (y;, x) 1 (y;, X;) Bblumncnaerca kak L = abs(x; - x) + abs(y-y,)
Bam TpebyeTcs HanucaTb NnporpaMmmy, KoTopas Ans Kaxaoro nocetuTens onpeaenser

MecCTO,

dopm

KyZa eMy CecTb.

aT BXOAHbIX OAaHHbIX

B nepson cTpoke 3agatotca pasmepsbl 3ana N, M (1 < N, M < 100) u konnyecTtso
nocetutenen K (1 < K < 5000).

B cnegytowmx K ctpokax nHdopmaumsa o nocetTutensx s, f; - Bpems npuxoga u yxoga.
BpemeHa go 1019, rapaHTMpyeTCcs YTO BCe BpeEMeEHa pasnnyHble U s; < fi. [Nocetutenn

ynopsig

dopm

OYeHbl MO S,.

aT BbIXOAHbIX OaHHbIX

[na kaxgoro nocetTutens BbiBeante koopamHaTtbl y, X (1 <y <N, 1 £ x < M). Ecnu

cBobon

HbIX MECT B 3are HeT, BbiBeguTe -1 -1 ong atoro nocetuTens
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3agaya 4. cube: Kybuk

PaccmoTtpum kyouk pybuka pasmepa 3x3x3. Kybuk coctouT ua 26 KyoukoB-geTanemn, xots
Obl 0OHa rpaHb KOTOPbIX HAXOAMUTCS Ha NOBEPXHOCTU Kybuka 3x3x3. Y yrnosbix
KyOuKOB-AeTanen Ha NnoBepxXHOCTb Kybuka-pyburka BbixogaT 3 rpaHu, y pebepHbIx
KyOGuKoOB-AeTanen Ha NoBepXHOCTb Kybuka-pyburka BbIXxogaT 2 rpaHn, y LeHTparnbHbIX
KybukoB-getanen - 1 rpaHb.

B ueHTpe dppoHTanbHOM rpaHu (Ha NOBEPXHOCTM) KyBuka-pyburka HaxoanTcst HAHOPOOOT.
HaHopo6oT n3HavYanbHO CMOTPUT B HanpasneHun BBepx. HaHOPoOOT MOXET UCMOMHATL
komaHay ‘F’, 4To o3Ha4aeT nepemMelleHne Ha ¥a paamepa Kybuka pybuka B HanpaBneHum
CBOEro ABWXKEHWS, TO €CTb 3a OAMH Lar OH NonagaeT B LEHTP CMEXHOro KBagpaTtuka Ha
noBepxHOCTU Kybuka pybuka. Mpn HeobxoanMOCTN HAHOPOBOT NEPEXOAMUT HA CMEXHYHO
rpaHb Kybuka-pybuka, Bcerga octaBasiCb Ha €ro NoOBEPXHOCTH.

Kpome Toro HaHOpO6OT MOXET MCNONHATL kKoMaHAbl ‘L’ - noBepHyTb Ha 90 rpagycoB Haneeo,
‘R’ - noBepHyTb Ha 90 rpagycos Bnpaso, 1 ‘S’ - octaHoBUTLCA. KomaHaa ‘S’ rapaHTUpOBaHHO
HaxoauTCs B KOHLE nocneaoBaTeribHOCTU KOMaHA4.

U B
A
|— R

dpoHTanbHas rpaHb 06o3HaveHa "F".

dopmaT BXOAHbIX AaHHbIX

Ha ctaHgapTHbIM NOTOK BBOAA NOAAETCS NocnenoBaTenbHOCTb KoMaHg 6e3 npobenos,
3aKaH4MBaoLWasacs komaHgon ‘S’.

q)OpMaT BbIXOOHbIX OaHHbIX

Ha ctangapTHbI NOTOK BbIBOAA HaneyatamTe KOnmM4ecTBo Kybukos-agetanen (ot 1 go 26),
KOTOpble ObINM noceLleHbl HAHOPOGOTOM.
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3apadva 5. poker79: Nokep

B ogHOM anuTtHOM anapT-oTene 6bI10 peweHo NPOBECTM TYPHUP NO CNOPTUBHOMY MOKEPY Ha
UrpoBbIX aBToMatax. [Ans npoBeaeHns TypHMpa Ha BCe UrpoBble aBTOMAaTbI 3arpy>Kaercs
OQVHaKoBasd NocnenoBaTenbHOCTb KOHUrypaunn, n UrpoKn COPEBHYHOTCS B TOM, KTO
BblMrpaeT Gonblue napTuin. Vrpoekie KoOHUrypauum obosHavatotess cumeonamu umdgp '0'-'9'
N CTPOYHbIMW NaTUHCKMMK BykBamm 'a'-'z'. CneumanbHas KoHdurypauus, obosHavaemas '#,
BbI3bIBAET nepesarpy3ky asTromarta. KoHdurypaumna '# BctpeyaeTca poBHO OAMH pa3 B KOHLE
nocnenoBaTeNbHOCTU UMPOBbLIX KOHUIypauni.

Mrposon aBToMat UCMNOMHSAET NocneaoBaTenbHOCTb KOHAUIypaLmin LUMKINYECKU, TO eCTb
Aovas Ao KoHdurypaumm '#' HaunMHaeT NCNonHeHne ¢ Havana nocneaoBaTeribHOCTU
KOHGourypaumm.

[na 3arpy3kn KoHUrypaumi B aBToMmaTt OHU KOAMPYOTCA cneyrowmm obpasom. MNycTb
AJMHAa nocrneaoBaTenbHOCTUN UIPOBLIX KOHGUrypaumi pasHa N. Torga, no6aensis K HUM
KOHpurypauuio '#', nonyyum nocnegosatenbHOCTb ANuHbl N + 1. Bosdbmem N + 1 HavanbHbIX
no3mumnn B nocnegosatensHocTn (0T nepsont 1 Ao N + 1) 1 ANg Kaxgon HavanbHOM NO3ULMK
Bo3bMeM N + 1 cnegyowmnx 3a Her KoHdurypaumi. MNonyynum N + 1 nocnegoBatenbHOCTEN
Kaxkgyto onvHbel N + 1.

Hanpumep, ecnun HavanbHas nocnenoBaTesibHOCTb U3 4 KOHdUrypauuim paBHa:

1231

nobGaenss kK Hen '#' n 6eps BCe BO3MOXKHbIE HavasbHbIe MO3uL MK, Nony4mumM 5
nocnegoBaTenbHOCTEN:

1231#

231#1

31#12

1#123

#1231

OTCOPTUPYEM 3TN NOCNEeA0BaTENBHOCTU NEKCMKOrpadnyecku:
#1231
1#123
1231#
231#1
31#12



Mbl nonyunnu matpuuy u3 N + 1 ctpok 1 N + 1 ctonbuos. Tenepb Bo3bMeM B 3TON MaTpuue
nocnegHu ctonbeu; 13#12. 3to ByaeT 3akogupoBaHHAsA NOCNe40BaTENTbHOCTb
KOHcpurypauun.

Bawa 3agaya — Hanucatb nporpammy, KOTopasi packognpyeTt 3aKogupoBaHHYHO
nocriefoBaTernbHOCTbL KOHUrypauun.

CDopmaT BXOAHbIX OAaHHbIX

Ha ctaHgapTHOM NoTOKe BBOAA 3a4aeTcsl OgHa CTpoka AfMHbl He 6onee 250 cuvBonoB —
3aKoguMpoBaHHaga NocneoBaTenbHOCTb KOHGUrypaunn. FapaHTnpyeTcd, YTo KoHpurypauus
'#' BCTpeyvaeTcs B NOCregoBaTenbHOCTM POBHO OAWH pas.

dopmaT BbIXOAHbIX AAaHHbIX

Ha ctaHgapTHbIV MOTOK BbIBOAA HaneyatanTe AEeKOOMPOBaHHYH NnocneaoBaTeribHOCTb
KOHUrypaumi B Buae ctpokun. KoHdpurypauuio '#' He nevatanTe.
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3apada 6. update: ObHoBRNEHME

[ns oGHOBNEHUSA NporpamMmmMHOro obecneveHnsi B OOHON p2p CETU Ha LieHTparbHbI y3en ¢
Homepom 0 Bbin 3arpy>xkeH angenT coctoawmi ns K yacter no 1 merabanty. B cetn N yanos,
COefMHEHHbIe KaXablVi C KaXablM TaK, YTO MeXay Napon y3roB 3a OfHY CEKYHAY B KaXKOO0M
HanpaBneHu MOXET nepefaBaTbCs 04Ha YacTb pasmepa 1 merabant. Kaxabiv y3en moxet
OOHOBPEMEHHO NpUHMMaTb M nepefaBatb AaHHble. Korga kakasi-To yacTb 0GHOBNEHUS
3arpy>kaeTcsi NOMIHOCTBIO B y3€erl, 3Ta YacTb MOCTOSAHHO COXPAHSETCH B NaMATH y3na.
Kaxagpbi y3en BknoyaeTcsa n HadmHaeT npuem/nepegady o6HOBNEHNSI B MOMEHT BpeMEHM t;
OT MOMEHTA 3arpy3ku Ha LeHTpanbHbli y3en. Bam Tpebyetcsa onpegenitb MOMEHT BpeMEHH,
Korga Bce Yyactu 06HOBREeHMs ByayT 3arpy>KeHbl Ha BCe Y3rbl CETU.

dopmat BXOAHbIX AaHHbIX

B nepeon ctpoke BBoguTtca N 1 K - yicno ysnoBs B ceTu, BKNIOYas LEHTparbHbIA 1 YACNO
yacTen o6HoBneHus (1 < N < 10° 1 < K < 10°). B cneaytolumx cTpokax Haxoaatca N uncen -
BpPeMeHa BKIHYeHNs y3roB, HaumHas ¢ Hynesoro (0 <t < 108, t, = 0)

<DopmaT BbIXOOHbIX OaHHbIX

BbiBEAMTE OQHO YUCIIO - MMHUMATbHBIN MOMEHT BPEMEHW, KOTAa Ha BCEX Y3nax ceTu oyayT
BCEe YaCTW OOHOBMNEHUS
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