Beicwas npoba 2024 9-10
9-10 knacc, 9 cespans 2023

3apaya A. PeMOHT K1agoBKU

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BpeMeHHU: 1 cekynma
Orpanudenne 10 MAMSTH: 256 merabaiiT

Juma xynui KiaagoBKy pasmepa X X Y X Z, e X, Y, Z — 310 JUiMHA, IMUPUHA U BBICOTA B METPax
coorBercTBeHHO. HO oHa Okazajach 6e3 OKOH, 6e3 JBepeil U ¢ roJbIMU CTeHAMU. B mMarasmHe mpogaeTcs
JiBa Tuira 06oes. B Hamuunm umeercs S KBaJIpaTHBIX METPOB 000EB IIEPBOTO THUIIA, CTOUMOCTBIO C pybIIeit
3a KBaJIPATHBIN MeTpP, a BTOPOTo THIla — S9 KBaPATHBIX METPOB CTOMMOCTBIO Cy pyOJieil 3a KBapaTHBIN
MeTP.

Huma xouer cuenars jaBepb pasmepa A X B, riae A — mupuHa, a B — BbIcoTa, B 0jiHOI U3 cren (06ou
Ha JIBEpb KJEHTh He Hajo). Takzke oH X09eT, YTOOBI Ha CTEHAX, PACHOJIOKEHHBIX JAPYT HAIPOTHUB JPYTa,
ObLIN HaKJeeHbI oauHakoBbie obou. To ecTh 06e cTennl pazMepoM X X Z JIOJKHBI OBITH OKJIEEHBI OJTHUM
TUIIOM 000€B. AHAJIOrMYHO, 00€e CTeHbI pasMepoM Y X Z TakrKe JIOJKHBI ObITh OKJIEEHBI OJHUM TUIIOM
060eB. OrmpeiesinTe, MOJYUUTCS JIM Y HETO MOKJEUTH 000U, U €CJIU MOJIYIUTCsH, TO KaKasi MUHUMAJIbHAS
cyMMa B pyOJIsaxX eMmy morpebyeTcs.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke BBouTcst Tpu neabix ducaa X, Y u Z (1 < X, Y, Z < 10000) — piuHa, mupuHa u
BBICOTa KOMHATHI.

Bo BTOpOil CTpOKe BBOAMTCA WeThipe meabix unciaa Si, Cp, So u Cy (1 < S1,C1, 82,0y < 108) —
KOJITYECTBO KBAJIPATHBIX METPOB 000EB MEPBOI'O THIIA HA CKJIaJle, CTOMMOCTH KBaJIPATHOIO MeTpa 000oeB
[IEPBOT0O THUIIA, KOJUIECTBO KBAJIPATHLIX METPOB 000EB BTOPOIO THUIIA U CTOMMOCTH KBaJPATHOI'O METpPa
000€eB BTOPOTO THIIA.

B rperbeii crpoke BBopmTes nBa uncia A u B (1 < A, B < 10000) — mmmpuHa u BbICOTA JIBEPH.

@dopmaT BbIXOAHbIX AAHHbIX

Omnpenenure, cmoxker Jjin JIuMa OKJIenTh KJIaJ0BKY 000siMH. Ecin 9TO HEBO3MOXKHO, TO BbIBeJUTE -1.
MNuaye BbIBeMTE MUHUMAJIBHYIO CYMMY B PyOJisix, KoTOopyto /IuMa morpaTuT Ha IMOKYIKY 00O€B.

CucTtema oueHKkn

Pemenus, Bepuo paboratornue npu X =Y = Z, OyayT olleHuBaTLCA He MeHee YeM B 30 6asLIoB.

MNpumepsl

CTaHIApTHHI BBOJ, CTaHZapTHHN BHBOJ
6 5 10 2140
300 10 10 1
23

6 5 10 1294
200 10 95 1
23

554 -1
100 1 100 1
25

10 10 10 -1
150 5 150 5
12

3ameyaHune

B mepBom npumepe uma ycTaHOBUT ABEph B cTeHy pasmepoMm 5 X 10 m Hak/IeUT MEPBBIH B 000€B
HA BCE CTEHBI.

Bo BTopom npumepe luma ycranoBuT aBepb B cTeHy 5 X 10, HAKJIEUT NEePBLIN Buj, 000€B HA CTEHBI
6 x 10 u BTOpOIt BT 060€B Ha cTeHbl 5 X 10.
B Tperhem mpmMmepe BBICOTA JABEPU CIUIIKOM GOJIBINAS.
B gerBeproM mpuMmepe cyMMapHast OB JTOCTYITHBIX 000€B MEHBIIE, YeM ILIOIAJb CTEH.
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Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

3apgada B. LUBeTou4HblVi marasuH

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
1 cexynma

256 MmerabaiiT

Iletst oTkpBLT IBeTOUHBIN Marasud. Marasun [leTu 3aHnMaeTcss I3roTOBJIEHHEM U TIPOJarkKeil OyKeToB.
Bcero cymecrByeT n BUIOB IIBETOB, 3aHyMEpPOBaHHBIX OT 1 110 . KaxkapIit OykeT, 9T00bI OBITH TapMOHIY-
HBIM U KPaCHUBBIM, JIOJIZKEH COCTOSITh M3 IIBETOB BCEX BUJIOB, II0 OJHOM INTYKEe KarkKJI0ro Bhja. B Marasune
yKe eCTb a; IITYK IBETOB BUa . Ha 1BeTouHOl 6a3e MOXKHO KyIUTh I[BETOK JIFOOOI0 BUAa 3a 1 pyOIIb.

Onpenennre, CKOJIBKO OyKeTOB cMoxkeT cobparhb Ilers, eciu morparut He 6osiee x pybJiieil Ha TOKYIIKY
1BeToB Ha 6ase. OTBETHTE HA ¢ 3AIIPOCOB C PA3IUIHLIMU X;.

@dopmaT BXOAHbIX AAaHHbIX

B niepBoii cTpoke BXOMHBIX JIAHHBIX HAXOIATCS 1Ba Mesbix ducaa n u ¢ (1 < n,q < 105) — KOJITIECTBO
Pa3/IMYIHBIX TUIIOB IIBETOB U KOJIMYECTBO 3aIIPOCOB.

Bo BTOpOii cTpOKe HAXOMATCS N MEJBIX YUCET a1, a2, ,ay (0 < a; < 109) — KOJIMYECTBO IIBETOB
KaxKJIOr0 BUa, UMEIOIIUXCS B Mara3nHe.
B TpeTneii cTpOKe HAXOAATCS ¢ TENBIX UHCeT X1, Ta, - -+ , 24 (0 < x; < 10°) — sanpocst Hern.

®dopmaT BbIXOAHbIX AAHHbIX

Boixoamoit dailn JozKeH coaepKaTh ¢ YUCeI, Te i-€ YMCJIO 9TO MAKCHMAJIbHOE KOJIUIECTBO OYKETOB,
KOTOPOE MOXKHO coOpaTh MOTPATUB HE OoJiee x; pyOJeil.

Cucrtema oueHKkn

Samada cocrout u3 20 TECTOB, He CUMTasi TECTOB U3 YCJIOBUs. Bce TeCcThl MOXKHO Pas3jie/uTh Ha CIEIy-
IOIHE TPYIIIbL:

I'pymnmna | Maxkc. 6am omn. orpannyenus KommenTapwuii
0 0 - Tectnr U3 yciaoBus
1 18 Bcee a; paBHBI Mex 1y coboit
2 30 n,q < 100, a;, x; < 100
3 28 n < 1000, ¢ < 100
4 24 -
Npnmepsbl
CTAHIAPTHHA BBOJ, CTAHIAPTHHA BHBOZ
23 113
10
125
56 213456
12137
315 10 15 20
3ameuaHune

B nepsom npumepe y Iletn nznadanbio ecth 1 11BeTOK mepBoro tuma u () 1[BETOB BTOPOrO THIIA.

B nepBom 3ampoce y mHero ectb 1 py6Jib, OH IMOKYIIAET IBETOK BTOPOrO THIIA U jiejiaeT 1 Oyker.

Bo Bropom 3ampoce y Hero ects 2 py0Jisi, OH He MOXKET CIeJIaTh 1Ba OyKeTa 3a 2 py0Jis, IO3TOMY OTBET
o mpexkHemy 1.

B Tperbem 3ampoce y Hero ectb 5 pybiieil, o mOKymaeT 2 IBETKA IIEPBOrO TUIA U 3 I[BETKA BTOPOTO
THIIA U Jiej1aeT 3 OyKera.

CrpaHuua 3 us 7
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3apgava C. Onepayun c 4ncnom

Nwmst Bxosuoro daita: CTaHIAPTHHA BBOZ
Nmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHU: 1 cexynna
OrpaHnu4denue 1Mo IaMsITH: 256 merabaiiT

Iluma paboraer Ha ckiaje ance. OH BXOJAUT Ha CKJI] ¢ JABoudHbIM dncjioM z = (. Emy HEeoOxo1mMo
[IPEeBPATUATH CBOE YHNCJIO T B 9IUCO S. [l 3TOro Ha cKjaje ecThb Ba aBTOMATa JJs YBEJIUYIEHUS UHCEJI.

[TepBriit aBTOMAT YBEJIMYUBAET JBOUIHOE YUCJIO * Ha 1 3a a cekyH . OH pacIoJIoKeH CJIeBa OT BXO/A
Ha CKJIJI, B P CEKYH/AX XOJIbObI OT BXO/IA.

Bropoit aBromMaT yMHOXKAET JBOMIHOE UUCTO x Ha 2 3a b cekyHn. OH PACIIONIOXKEH CIIpaBa OT BXO/A
Ha CKJIaJI, B ¢ CEKYHJIaX XO/bOBI OT BXOJIA.

Taxum obpaszom, eciiun Jlume moHamoOUTCst JORTH OT OIIHOTO aBTOMATA JO JAPYrOro, OH MMOTPATUT P + ¢
cekyH . VICXOIHO OH HAXOAUTCS Y BXO/a HA CKJIA].

ITomorure InMe y3HATDH, 33 KaKOe HaUMEHbITIee KOJUIECTBO CEKYHJ, MOYKHO HMOJIYYUTh YUCIO T = § U
BEPHYTBHCA KO BXOJIy Ha CKJIAI.

Hucsto B JIBOMYHOI cucTeMe camcyiennst u3 n 1udp, npecraBuMoe B BUJE: G1az - .- an (a; € {0,1}),
paBuo 2" 1 a1 + 2" 2 cas + ... 4+ 2 an_1 + an. (a1 = 1 mpu n > 1, TO €CTh YUCJIO HE UMEET BEJLYIIIX
HyJIei ).

(DopmaT BXOAOHbLIX OAHHbIX

B mepBoii cTpoKe JAaHBI JBa MeJbIX umcia a u b B gecarmanoil samcu (1 < a,b < 10%) — Bpewms,
KOTOpOE MOTpedyeTcsi aBToOMAaTaM JIjIst yBEJIUIEHUs JUCIIA.

Bo Bropoii cTpoke JaHbl 1esble uciaa p u g B pecarudanoii samucu (0 < p,q < 109) — paccTosiHue OT
BXO/Ia Ha CKJIAJ JO MIEPBOTO W BTOPOTO aBTOMATOB.

B Tperbeii cTpoke JaHO YHMCIIO $ B JBOMYHON CHCTEMEe CYMCIeHUs 0e3 BeyIux HyJel (KpoMme cirydast
s = 0). dynmna gaucaa s we npesbimaer 100 000 mudp.

®dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe MHWHUMaJIbHOE KOJIMIECTBO CEKYH/I, KOTOPOE HOTp€6yeTCH, 4T00BI 13 = = 0 IHOJIYYUTb T = S,
IOJIb3Yy4ACh aBTOMAaTaMU, 1 BEPHYTbCA KO BXOAY Ha CKJIAJI.

Cucrema oueHkn

3ajiavua COCTOUT U3 25 TECTOB, HE CYUTAasi TECTOB U3 ycaoBusA. KaxKIblil TeCT OleHNBAETCS HE3aBUCUMO
B 4 6asa. Bee TecThl MOYXKHO pa3fie/IuTh Ha CJIEAYIOIINE TPYIIILL:

Howmep | Maxkc. 6am Jlon. orpannyenust

1 20 Pazmep s me bosbIre 5

2 20 Pazmep s me 6osbie 20

3 20 p=q=0

4 20 Pazmep s me 6ompire 1000

5 20 Pasmep s ne 6osibire 100 000

MNpumepsbl
CTAHIAPTHHA BBOZ, CTAHIAPTHHA BHBOZ

12 28
2 3
101011
10 20 0
30 40
0
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3ameyaHue

B mepBoMm TecTe HEOOXOAMMO TMOIYIUTH IUCTO S = 32 4+ 8 + 2 + 1 = 43 B JeCATUIHON 3aINCH.

OurumasbHasi MOCIeOBATEILHOCTD JeficTBuil: [luma ujer K mepBomy aBroMary (2 CeKyHJIbI), [PH-
GaBiger K uuciy exuHuily 5 pas (5 cekyHi), OTOM HjeT KO BTOpoMy asromary (2 4+ 3 = 5 cekyH),
yMHOXKaeT 4nucyio 3 pasa (3 -2 = 6 cekyny) u noaydaer dncyao 40, BO3BpaIaeTcsi K IMEPBOMY aBTOMATY
(3+ 2 = 5 cexynn), upubapisier exuHuIly 3 pasa (3 CEKyHJbI), 1 UJIET KO BXOY Ha CKJaJ (2 CeKyH[IbI).
Bcero norpadeno 28 cekyHg.

Bo BTopom Tecte y Jlumbr ¢ camoro HadaJsia ectb uucyiao x = (.
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3apgada D. KapaBaHbl u NpoBuHunm

Nwmst Bxosuoro daita: CTaHIAPTHHA BBOZ
Nmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHU: 2 ceKyHIbBI
OrpaHnu4denue 1Mo IaMsITH: 256 merabaiiT

Jlajekasi cTpaHa COIEPKUT N TOPOIOB, COCIUHEHHBIX . — 1 moporamMu, Ipu 3TOM U3 JIIODOro ropoia
MOKHO JI00paThCsi 10 JII0OOTO APYroro mo J0pPOoraM CTPAHBI.

N3BecTHO, 9TO KaxKJIbIi TOPOJ OTHOCUTCSI POBHO K OJIHOM IPOBUHITUN. 1 0OPOJT ¥ OTHOCUTCS K IIPOBUHITUN
t,. ObpaTuTe BHUMAaHNE, YTO KOHKPETHAs IPOBUHIIAST MOYKET SIBJISIThCS JIFOOBIM ITOJMHOYKECTBOM T'OPOJIOB,
¥ BOBMOXKHO M3 OJHOI'O T'OpPOJa IPOBUHIMNU HEJIb3s J00PaThCs IO APYroro 3TOW »Ke IPOBUHIUHI, IIPOXO/IsT
TOJILKO 4Yepe3 ropoja 9Toil nposuHnuu. Crouneil siBjsieTcss ropos, Homep 1.

Banma pazboiiHMKOB cobupaercsi rpabuTh KapaBaHbl, KOTOPbIE OYIyT HUIATH Yepe3 Nopoja CTPaHbl. Y
KaXKJI0T0 TOPO/ia eCTh KO3 DUIMEHT TOTO, HACKOJIBKO YI00HO B HEM I'PDabuTh. B ropose v oH paBeH c¢,.

Bam mpuxoaaT 3ampochl IBYX THIIOB:

1. NI3aMeHUTh TPOBUHIIMIO, K KOTOPOl OTHOCUTCS TOPOJT ¥, Ha tney

2. B k ropozax c nomepamu ai,as, ..., G HOSIBJISIETCS 110 OJHOMY KapaBaHy, KOTOPbIE UIYT B CTOJIUILY
(ropox ¢ HOMepoM 1) mo Kpardaiimemy myTu. PasGoiHUKN BBIOHPAIOT OAUH TOPOJ, KOTOPBIA Ha-
XOJIUTCS B MPOBUHIINU ¢, TIOC/IE Uero rpadsaT BCe KapaBaHbI, KOTOPbLIE IMPOMIYT Yepe3 3TOT TOPOJ.
Ecisin pasboiinuku orpabsT KapaaHbl B TOPOJI€ C HOMEPOM ¥, TO OHU HOJIYUAT Cyp * NUMy, TIE Cy —
KO3 PUITUEHT TOPOJIa vV, & NUM,, ITO KOJUIECTBO KAPABAHOB, IIPOXOSIIIUX YePe3 ITOT T'OPO/I.

Ornpejiesinre MaKCUMAJIBHBIN yIep0, paBHBINA KOJUYECTBY HAIPaOJIEHHOIO pa3boiHUKaMU, s KasK-
JIOTO 3arpoca BToporo tuna. Ecin B IpOBUHIMHT, YKAa3aHHON B 3aIIpPOce, HET HU OJHOT'O T'OPOJia, TO OTBET
Ha 3TOT 3a1rrpoc paseH 0.

dopmaT BXOAHbIX AAHHbIX

B mepsoit cTpoke mambr 1Ba nenabix qucaa n u ¢ (2 < n < 200000,1 < ¢ < 200000) — KosmUIecTBO
rOPOJIOB M KOJIMYECTBO 3aIIPOCOB.

Bo Bropoii cTpoke mano n — 1 mesoe 9UCIO P2, P3, ..., Pn (1 < p; < i), e 9UCIO0 p; O3HAYAET, UTO
CYIIECTBYET JIOPOTa MEXKJy TOPOJIaMHU & U P;.

B Tperbeit crpoke maHo n enbix qucen ty, ta, ..., ty, (1 < t; < n) — HOMepa MPOBHUHIMIT ¥ TOPOJIOB.

B uerBeproii cTpoKe JIAHO N MEJbIX YUCEIT €1, C2, . .., Cp (1 < ¢ < 109) — KO3 PUIMEHTHI YCIEITHOCTH
rpabezka.

Hanee uner ¢ cTpoK onMcaHWii 3ampocoB. B Hadajle KaxKIoil CTPOKM JAaHO OMHO LEJI0e HYUCIO Tj
(1 < x; < 2) — Tun 3anpoca.

1. Ecom x; = 1, To majee maeT jaBa HEJBIX GUCHA U U tpey (1 < 0, tpey < M) — HOMED TOpoOJa, y
KOTOPOI'O MEHSIeTCsI IPOBUHIINS, U HOMEP €ro HOBOI IPOBUHIINU.

2. Ecom x; = 2, 1o nasiee uayT nesble uncia t u k, u k 1esbIx ducesn aj, ag, ... a (1 <t k,a; <n) —
HOMEp HPOBUHIMU, B FOPOJE KOTOPOH MOXKHO I'PabUTh; KOJUYIECTBO FOPOJOB, U3 KOTOPBIX BBIXOIAT
KapaBaHbl; 1 HOMEPa I'OPOJIOB, U3 KOTOPBLIX BXOJAT KapaBaHbLI. |apaHTUpyeTCs, UTO B OJIHOM 3a-
npoce Bce a; pasiInmdHbl. Takzke TrapaHTHPYeTCs, 9TO CyMMa k II0 BCEM 3alpoCaM BTOPOIO THUIIA HE
npesbirraer 200 000.

(DopmaT BbIXOAOHbIX AdHHbIX

Ha kazxiplit 3arpoc BTOPOro TUIIA BBIBEIUTE OJHO TUCJIO — MaKCUMAJIBHOE YUCJI0, KOTOPOE Pa30OWHIKYI
CMOTYT HOJIYYNTh. FKciiim B IPOBUHINY, yKA3aHHONW B 3aIpoce, HET HU OJIHOI'O IOPOJA, TO OTBET HA TOT
3anpoc paseH 0.

Cucrtema oueHkn

Bce TecTBl MOXKHO pa3fenTh Ha CJIELYIONINE TPYIIIHL:
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I'pymnmna | Maxkc. 6as omn. orpannyenust KommenTapuit
0 0 - Tectwl U3 yciaoBus.
1 18 n,q, > ki < 1000
2 14 Her 3amnpocos nepsoro tuna, a Takxke t; = 1.
3 10 Her 3amnpocos nepsoro tuma.
4 18 pi=1—1
5 18 pi = 4]
6 22 -
Mpumep
CTaHIAPTHHA BBOZ, CTaHIAPTHHA BHBOZ
4 4 10
122 6
1133 10
23107
23234
21243
131
21234
3ameuvaHue

B mepBom 3ampoce kapaBaHbI WJyT U3 TOPOJOB C HOMepaMu 3 U 4 U HYXKHO OrpabUTh UX B TOPO-
Jie U3 TpeTheil MPOBUHIMH. DTO Te K€ caMble TOpojia ¢ HOMepaMu 3 U 4, Yepe3 KaxKJIblii U3 KOTOPBIX
npoiter mo oxHoMy KapaBany. [losTomy pazboifiHUKHM OrpaddT KapaBaHbI B TPETHEM IOPOJE U IOJIyYaT
c3-1=10-1=10.

Bo BTOpoM 3ampoce kapaBaHbI TaK2Ke UIYT U3 TOPOJIOB ¢ HOMepaMu 3 u 4, HO Telepb HyKHO OrPabUTh
UX B ropojie u3 IepBoil npopunnuu. B mepBoil mpoBuHIMKM HAXOAATCH ropojga 1 u 2, yepe3 KaxKJblil u3
KOTOPBIX IIPOitieT nBa kapaBana. Cpeau HUX pa300MHUKN BRIOUPAIOT TOPOJL 2, TIOTOMY UTO Co > €] U OTBET
Ha 9TOT 3aIIPOC paBeH ¢C3 -2 =3 -2 = 6.

B Tperbem npoBuHIMS IJIsT TOpOJa 3 U3MeHseTcs Ha 1.

B gerBepTOoM 3ampoce KapaBaHbI CHOBA UJyT U3 FOPOJOB ¢ HOMepaMu 3 U 4, U Hy>KHO orpabuTh Ka-
paBaHBl B rOpojie U3 MepBoil mpoBuHIUU. 1o ecTh pazsbONHUKU MOTYT OrpabuTh KapaBaHBI B OJHOM W3
roponos ¢ HoMepamu 1,2 nian 3. Yepes ropoaa ¢ Homepamu 1 n 2 IpoiigeT aBa KapaBaHa, a depe3 ropojl
3 Tonbko ojinH. PasboitHukaM BBITOIHO OIpabUTh KapaBaHbl B Topoje 3 u moayduthb c3 - 1 = 10 -1 = 10.



