MexayHapoaHas onmnuaga monoaexu — 2024 / HSE International Olympiad

JIEMOHCTPALIMOHHBIN BAPUAHT OJIMMITUAJTHBIX 3AJAHUI
T10 HATTPABJIEHUIO « TH®OPMAITMOHHBIE TEXHOJIOT U
/ DEMO VERSION OF COMPETITION ASSIGNMENTS, IT

10 u 11 xmacesr / 101 and 11" Grades

Bpewms Beinosnaenus 3ananuit — 240 munyt / To be completed within 240 minutes

MakcumanbHas onenka — 100 6amos / Maximum score is 100 points

A. Cnapoctu / Task A. Candy

Ha BUTpMHE MarasuHa B OAMH PSf BbUIOXEHbI CNAA0CTU C PA3fIMYHBbIMU Ha3BaHUAMMU,
3aHYMepOoBaHHbIE C €4MHU1Lbl C/IeBa-HanNpaso. MUMO BUTPUHBbI YAacTO NPOXOAAT AETU U
MNPOCAT poAaMTeNnen KynuTb UM BCE CNafoCTU HaunHas ¢ HoMepa li n 3akaHumBas
HOMEpOM TIi. [IMpeKTop MarasmHa XO4YeT COCTaBUTb OTYET, B KOTOPOM 6yAyT yKa3aHbl
Ha3BaHMA BCex KYMieHHbIX CafocTei B TOM nopsaake, Kak ux nokynanun. CHayana B
CNucKe A0MKHbI 6bITb MepeYncneHbl CnagocTn, KyrnieHHble NepBoMy pebeHKy, 3aTem
BTOPOMY M TaK aanee. [nsa Kaxaoro pebeHka cHayana nokKynaetcs cnagocTb C
Homepowm li, 3atem li+1 u Tak nanee go HoMmepa ri.

/

There is candy lying in the shop window, each with numbers starting from one from the
left to the right. Kids pass the shop window and ask their parents to buy candy from li
to ri. The shop’s manager wants to compile a report that will contain all candy in the
order that it was purchased. That is, the candy bought for the first kid, then the second
kid, etc. For each kid, first a candy with the number liis bought, thenli+1 and so on
until ri.

BxoaHble paHHbIe / Input format

MNepBas CTpoka BBOAA COAEPXWUT Leoe YACIO N — YUCIO PasMyHbIX TUMNOB CNafoCTeln
(1=n<1000).

Cnepytouwme n CTpOK HasBaHUS CNAfoCTeN, COCTOSLME U3 CTPOYHbIX M MPOMUCHbIX
NaTUHCKMX B6YKB, UMPpP U CUMBOSIOB «_» U «.», Ha3BaHusa He npesbiwatoT 100
CUMBOJIOB.

Cnepaytowasa cTpoka coaepXuTt m — yucno nokynok (1sm<1000). Cneaytowme m cTpok
coaepykaT no ABa uenbix uncna li u ri — HoMep nepBoit 1 NocneaHel cnaaocTy,

KynneHHon i-my pebeHky (1<li<ri<n).
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The first line of input data contains an integer number n, which is the number of types
of candy (1=<n<1000).

The next n lines contain types of candy consisting of upper and lower case letters of the
Latin alphabet, numbers, and symbols «_» and «.». The names of candy types cannot
exceed 100 characters.

The next line contains m, or the number of purchases (1<m<1000). The next m lines
contain two integer numbers li and ri. These are the numbers of the first and last candy
bought to the j-th kid (1<lisri<n).

BbixogHble gaHHble / Output format
BbiBeanTe CNnCcok cnagocrten B otyete anpekrtopa. / The list of all bought candy should
be output.

Cuctema oueHku / Evaluation criteria
PelieHuns, BepHO paboTatolme Tonbko npu li=ri, 6yayT nonyyaTtb He MeHee 40 6annos. /
Solutions working appropriately only if li=ri will get at least 40 points.

Mpumep / Example

BXoAHble AaHHble / Standard input
3

Chocolate

Lollipop

Cake

2

2 3

12

BbIXOAHble AaHHble / Standard output
Lollipop

Cake

Chocolate

Lollipop

Mpumeyanune / Note

MosicCHeHWe K NpuMepy: nepBasi MOKyMnKa COCTOUT U3 CnajocTer ¢ Homepamn 2 1 3
(Lollipop, Cake). BTopast nokynka cocTtouT u3 cnagocren ¢ Homepamum 1 n 2 (Chocolate,
Lollipop). / The first purchase of candy contains numbers 2 and 3 (Lollipop, Cake). The
second purchase contains numbers 1 and 2 (Chocolate, Lollipop).
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B. AsTtocanoH / Task B. Car dealership

Ha cknape aBTocanoHa XxpaHUTCa n aBTomMobunen. LiBeT kaxaoro asTomobumnsa 3agaetcs
4YMCNIOM.

B BbICTAaBOYHOM 3asie Heo6xoAMMO pa3MecTuTb K aBToMobunein. YTobbl npusneyb
nokynaTenen 66110 NPUHATO PeLEHME BbICTaBUTbL Takme K aBToMobunei, Ytobsi

KONMN4eCcTBO pa3/in4HbIX LUBETOB aBToMobunen 6610 MaKCUManbHbIM.

/

There are n cars in the car dealership warehouse. The colour of each car is specified by
a number.

There should be k cars in the show room. In order to attract buyers, it was decided to
exhibit specific k cars so there would be a maximum number of different car colours.

BxoaHble paaHHbIe / Input format

B nepBoit cTpoke BBOAUTCA ABa uenbix uncna nk (1sksn<100000) — konuuectso
aBToMobunen Ha cknage n Konm4ecTso aBToMobunen, Kotopble A0MKHbI 6bITh B
BbICTABOYHOM 3ase.

B cneaytoweli ctpoke aaHo n ymcen ai (1<ai<109) — uBeT aBTOMO6UNIS HOMEp 1.

The first line shall contain two integer numbers n and k (1<k<n<100000), which is the
number of cars stored in the warehouse and the number of cars to be exhibited in the
show room.

The next line contains n numbers of ai (1<ai<109), which is the colour of the car
number .

BbixoagHble gaHHble / Output format

BbiBeanTe poBHO K uenbix uncen yepes npoben — LBeTa aBTOMOGUIEN, KOTOPbIE HYXHO
BbICTaBUTb B 3ane. / Output the exact k space-separated integer numbers. These would
be the colours of the cars to be displayed in the show room.

Ecnn npaBunbHbIX OTBETOB HECKOIbKO — BbiBeauTe ntobon u3 Hux. / If there are several

possible answers, output all of them.

Cucrtema oueHku / Evaluation criteria

PeweHus, BepHo paboTtatowme npu 1<k <n<2000 6yayTt nonyyatb He MeHee 40 6annos.
/ Solutions working appropriately only if 1<k <n<2000 will get at least 40 points.
Mpumepsbl / Examples

BXoAHble AaHHble / Standard input
5 3
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12121

BbIXOAHble AaHHble / Standard output
121

BXoAHble AaHHble / Standard input
10 4
21 888888 88

BbIXoAHble AaHHble / Standard output
12838

C. Wndpp 3ameHbl / Task C. Substitution cipher

Lndp 3aMeHbl CTaBUT B COOTBETCTBUE KaXXAOMY CUMBOY andaBuTa C HEKOTOPbIW
cumBon andasuta f(c). LWndp 3aMeHbl MOXHO MPUMEHUTb K CTPOKE HECKOJIbKO pas.
Mo 3agaHHOM UCXOAHOM CTPOKe U 3andpoBaHHOM CTPOKe onpeaennte, CKObKO pas

6bl21 NPpUMEHEH WNdP 3aMeHbI.

/

The substitution cipher assigns to each letter of the Latin alphabet a symbol of the f(c)
alphabet. This cipher could be applied to a line several times. Given the initial line and
the encrypted line, determine how many times the substitution cipher has been applied.

BxoaHble paaHHbIe / Input format

B nepBoit CTpOKe 3anncaHbl 26 CMMBOSOB. K-i1 CMMBOM 3TOM CTPOKKM NOKa3bIBAET, KAKoM
CMMBOJ COOTBETCTBYET K-My Mo cyeTy CMMBO/Y NaTMHCKOro andasuTa.

Bo BTOpoii cTpoke aaHo umncno n (1<sn<1000000) — anuHa ucxoaHom m
3aWnNdpoBaHHON CTPOKMWU.

B kaxaoi u3 cneayowmx AByX CTPOK 3anuMcaHa CTpoka AJIMHOM N, cocTosIwas us
CTPOUYHbIX TATUHCKUX CUMBOJIOB.

CUMBOJIbI NAaTUHCKOrO andaBnUTa HYMEPYHTCA C eAUHULbI, HAYMHas C CUMBOJA a U

3aKaH4nBasd CMMBOJIOM zZ.

The first line contains 26 symbols. The k-th symbol shows which letter corresponds to
the k-th letter of the Latin alphabet.

The second line contains number n (1<n<1000000), which is the length of the initial

and encrypted lines.

The next two lines have the length n. These lines consist of lowercase letters of the
Latin alphabet.
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Each letter of the Latin alphabet has their own number (a = 1 and z = 26).

BbixogHble gaHHble / Output format

B eAMHCTBEHHOM CTpOKe BbIXOAHOro darna sbieeauTe Heobxoammoe KoamM4ecTBo
onepaumii 3ameHbl cMMBonioB. / Output the necessary number of symbol substitution
operations in the output file’s only line.

Ecnn oTBeTa He cywecTByerT, BbiBeaute —-1. / If the answer doesn’t exist, output -1.

Cuctema oueHku / Evaluation criteria

PeweHuns, BepHo paboTtatowme npu n<1000 6yayT nonydatb He MeHee 60 6annos.. /
Solutions working appropriately only if n<1000 will get at least 60 points.

Mpumep / Example

BXoAHble AaHHble / Standard input
bcdefghijklmnopgrstuvwwwww

5

abacaba

cdcecdc

BbIXoAHble AaHHble / Standard output
2

Mpumeyanune / Note
B TecTe U3 npumMepa nepBas CTpoka byaeT MeHATbCs cneayowmm obpasom: / Here is
how the first line from the example is going to change:

e [locne nepBoOW 3aMeHbl BCEX CMMBOJIOB CTPOKa abacaba npeBpaTuUTCs B
CTpOKY bcbdbcb (CMMBON a 3aMeHsieTcsl Ha b, b — Ha ¢, ¢ — Ha d) / After
the first substitution, the abacaba line is replaced by bcbdbcb; thatis, a
is replaced by b, b by c, and ¢ by d;

e [locne BTOpOM 3aMeHbl BCEX CUMBOJIOB YXXe HOBas
cTpoka bcbdbcb npeBpatntcs B cdcecdc (CMMBOM b 3aMeHAeTCs
Ha c, ¢ — Ha d, d — Ha e) / After the second substitution, the new
bchdbceb line will be replaced by cdcecdc; thatis, b is replaced by ¢, ¢
by d, and d by e;

e ToO eCcTb nocne AByX 3aMeH BCEX CMMBOJIOB Mbl MOSy4YUIN BTOPYIO CTPOKY,
3Ha4uuT OTBeT paBeH 2 / After two substitutions, we get line 2, so the
answer is 2.
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D. BonenbonbHas komaHga / Task D. Volleyball team

n BonenbonmcTos BbICTPOUAUCH B psa, UX POCT paBeH ai, az, ......, an.

Mo npaswunaM BoenboNbHOro YeMnMoHaTa B KOMaHAe MOXeT 6bITb CKOMbKO YrogHO
BONenbonmcToB, HO CpeaHU POCT BCEX YYACTHUKOB KOMaHAbl A0/XeH 6biTb paBeH
poBHO K. TpeHep xoueT BbibpaTh Kak MOXHO 60Jiblle CTOALWMX NOAPAL BONEN60NUCTOB
TakK, YToBbl UX CpeaHuit pocT 6k paseH K. Momorute emy.

/

N volleyball players are lined up in a row. Their height is a1, a2, ......, an. According to
the rules of the volleyball championship, there can be as many players on the team as
necessary, but the team’s average height should be equal to k. The team’s coach wants
to select as many players in a row as possible so that their average height is equal to k.
Help him do that.

BxoaHble paaHHbIe / Input format
B nepBoit cTpoke 3anucaHo ABa uenbix uncna n n K (1sn<100000; 1<k<109).

BTopast cTpoka coaepxuT n uenbix ymcen ai (1<ai<109) — pocTt Bonein6onmcTos.

The first line contains two integer numbers n and k (1sn<100000; 1<k<109).

The second line contains n integer numbers ai (1<ai<109), which signifies the height of
players.

BbixogHble gaHHble / Output format

B BbIXOAHOM BbiBEAMTE ABa YMcna | 1 m — MakcuManbHoe KOMMYecTBO BOJSIEMBOIUCTOB B
KOMaHZAe, a Takxe HoMep nepsBoro Bonenbonucra B kKomaHae (Hymepauus HauMHaeTcs C
eanHuubl). / Output numbers / and m which are the maximum number of players on
the team and the number of the first player (the numbering starts with one).

Ecnn oTBeTOB HEeckonbko, BbiBeauTe ntoboi. / If there are several answers possible,
output any of them.

Ecnn KoMaHAy COCTaBUTb HEBO3MOXHO — BbIiBeaUTe eamMHcTBeHHoe uncno 0. / If it is

impossible to assemble a team, output 0.

Cuctema oueHku / Evaluation criteria

PeweHuns, BepHo paboTtatowme npu n<100, 6yayT nonyyatb He meHee 30 6annos.
PeweHuns, BepHo paboTtatowme npu n<1000N, 6yayTt nonyyaTts He MmeHee 60 6annos..
/

Solutions working appropriately if n<100 will get at least 30 points.

Solutions working appropriately if n<1000n will get at least 60 points.

6
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Mpumepsbl / Examples

BXoAHble AaHHble / Standard input
32
2 13

BbIXOAHbIe AaHHble / Standard output
31

BXoAHble AaHHble / Standard input
5 3
12 3 4 6

BbIXOAHbIe AaHHble / Standard output
3 2

BXOAHble AaHHble / Standard input
4 3
1 256

BbIXOAHble AaHHble / Standard output
0

E. KonoHnsauma Mapca / Task E. Colonisation of Mars

KapTta Mapca npeactasnsieT coboii NnpsaMoyronbHUK pasmepa nxm. Kaxagas knetka
XapakTepusyeTcs YMCNIOM — TUMNOM FpyHTa B 3TOM K/eTKe.
B KaXxaon KneTke MOXHO NOCTPOUTL XWUIOM MOAY/ b, NPU 3TOM AOSIXXHO BbIMOSHATLCA ABa

TpeboBaHus:

e 13 noboro Mmoayns MoxHo aobpatbcs B Nobor Apyron, nepemellascb
TOMIbKO MO MOAYNSAM, COCEAHMM MO CTOPOHEe

e BCe MOAY/M pa3MeLlLeHbl He 6osiee YeM Ha ABYX PasfIMYHbIX TUMAX rPyHTa

Onpe,u,enMTe, KaKoe MaKCUMMaJZibHOE YNC/10 XXUJTbIX Mo,u,yneﬁ MO>XHO MOCTPOUTb Ha Mapce.

/

The Mars map is an n x m rectangle. Each cell is characterised by a number signifying
the type of soil in this cell.

You can build a residential module in each cell, but two requirements must be met:

e you can get from one module another moving only along the modules adjacent
to the side;
e all modules are located on not more than two types of soil.

Determine the maximum number of residential modules that could be built on Mars.
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BxoaHble aaHHble / Input format

B nepBoW cTpoke BXoAHOro danna 3agaHo ABa uenbix ymcna n m m (1<sn,m<1000) —
pa3Mepbl Mapca. Cneayrouwme n CTpOK coAepaT No M yucen Kaxaas — TUM rpyHTa B
COOTBETCTBYIOLLEN KNEeTKe. TUMbl FPYHTOB — HaTypasibHble Yncna, He

npesbiwatowme 10e.

/

The first line of the input file contains two integer numbers n and m (1<n,m<1000).
These are the dimensions of Mars. Each of the next n lines contains m numbers, which
is the type of soil in each cell. Types of soil are characterized by natural numbers not
exceeding 10s.

BbixogHble gaHHble / Output format

BbiBeguTe B NepBOi CTPOKE OAHO HaTypasibHOE YMC/I0 — MaKCMMasibHOEe KONMYeCTBO
XWUNbIX MOAYNEN, CTPOUTENLCTBO KOTOPbLIX BO3MOXHO Ha Mapce. Bo BTopoii — ABa
yucna: TUNbl FPYHTOB, Ha KOTOPbIX ByAyT NOCTPOEeHbl Moaynu. B cnyyae, ecnu
CTPOUTENBLCTBO ByAET NPOM3BOANTBLCS TOSILKO HAa OAHOM TUME rPyHTa, TO ero HoMep

AOJ1)XKeH ObITb BbIBEAEH ABa pa3a.

Ecnn oTBeTOB HECKOJIbKO — BbiBeauTe Nt060MN U3 HUX.

/

In the first line, output one natural number which is the maximum number of
residential modules that could be built on Mars. The second line should contain two
numbers, which are the types of soil. In case a module is built only on one type of soil,
its number should be output twice.

If there are several right answers, output any of them.

Cuctema oueHku / Evaluation criteria

PelweHus, BepHO paboTatolmne B ciyyasix, B KOTOpPbIX N 1 m He npesbiwatoT 20, 6yayT
nony4atb He meHee 30 6annos.

PelweHuns, BepHO paboTatolmne B ciydasix, B KOTOpbIX N 1 m He npesbiwatoT 80, 6yayT
nony4atb He MmeHee 60 6annos.

/

Solutions working appropriately if n and m do not exceed 20 will get at least 30 points.
Solutions working appropriately if n and m do not exceed 80 will get at least 60 points.

Mpumep / Example

BXoAHble AaHHble / Standard input
5 5

11221

12211

12331
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13324
12241

BbIXOAHbIe AaHHble / Standard output
17
12



