MexayHapoaHasa oammnuaga monoaexu - 2022

Nudopmanuonnsie Texnogoruu / 1T
10-11 knacewr / 10" and 11™ Grades

A. Cnapoctu / Task A. Candy

Ha BUTpUHE MarasmHa B OAVH PAA BbUTOXEHbI CNaAoCTU C PasfiMyHbIMM HAa3BaHUAMM,
3aHYMEpOBaHHbIE C eAMHULbI C/IeBa-Hanpaso. MMMO BUTPUHbI YacTO NPOXOAAT AETH U
MPOCAT poAMTeNnei KynuTb UM BCe CAA0CTN HaunHasa ¢ Homepa li n 3akaHumBas
HOMEPOM Ti. [IMPEKTOp MarasmHa XO4YeT COCTaBUTb OTYET, B KOTOPOM ByAyT yKasaHbl
Ha3BaHWA BCEX KYMJIEHHbIX C/IAA0CTEN B TOM MOpsAAKe, Kak Ux nokynanu. CHayana B
CMUCKE A0/MKHbI 6bITb MEpPeUYNCIeHbl CNaaoCTH, KyMeHHbIE NepBOMYy pebeHKy, 3aTeMm
BTOPOMY U Tak ganee. Ans Kaxaoro pebeHka cHayana noKynaercs cnagocTb C
Homepowm li, 3aTem li+1 u Tak nanee go Homepa 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.

BxogHble pgaHHble / Input format

MepBas CTpoKa BBOAA COAEPXMUT LiESI0€ YMC/I0 N — YUCIO PasIMYHbIX TUMOB C/AfoCTel
(1=n<1000).

Cneayowme n CTPOK Ha3BaHWS CNafgoCTen, COCTOSILLME U3 CTPOUYHbIX U MPOMUCHbIX
NATUHCKMX BYKB, UMdP M CUMBOMOB «_» U «.», Ha3zBaHusa He npesbiwatoT 100
CMMBOJIOB.

Cneaytowasa cTpoka coaepXuT m — yucno nokynok (1sm<1000). Cneaytoume m cTpok
coaepxaT no Asa uenbix yncna li u ri — HoMep nepBoit 1 NocneaHel cnagocTy,

KynneHHon i-my pebenky (1<li<ri<n).

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.
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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
BbiBEeAUTE CNMCOK cnagocTten B otyeTe anpekrtopa. / The list of all bought candy should
be output.

Cuctema oueHku / Evaluation criteria
PeweHus, BepHo paboTtatoLme Tonbko npu li=ri, 6yayT nonyyats 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

1 2

BbIXOAHble AaHHble / Standard output
Lollipop

Cake

Chocolate

Lollipop

Mpumevanune / Note

MNosicHeHWe K NpuMepy: nepBas NoKyrnkKa cOCTOUT U3 ClaaocTen ¢ Homepamun 2 n 3
(Lollipop, Cake). BTopast nokyrnka cocTtouT U3 cnagocren ¢ Homepamu 1 1 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).

B. ABTocanoH / Task B. Car dealership

Ha cknage aBToCanoHa XpaHUTCS N aBToMobunen. LiBeT Kaxaoro aBToMobunsa 3agaercs
YMCIOM.

B BbICTAaBOYHOM 3asie Heo6xoAMMO pa3MecTuTb K aBToMobunein. YTobbl npusneyb
nokynaTenen 66110 NPUHATO PELEHME BbICTaBUTL Takme K aBToMobuneit, Ytobsi

KOJTIMYECTBO pPa3/iIn4HbIX LUBETOB aBToMobunen 6b1y10 MaKCMManbHbIM,

/



MexayHapoaHasa oammnuaga monoaexu - 2022

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 nepBsoit cTpoke BBOAUTCA ABa uenbix uncna nk (1sksn<100000) — konuuectso
aBTOMOb6UMEeN Ha cknage u KOMMYecTBo aBToMobunen, Kotopble AO/KHbI 6bITb B
BbICTAaBOYHOM 3arse.

B cnepytouwieit ctpoke aaHo n uucen ai (1<ai<109) — uBeTt aBTOMO6MIA 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 .

BbixoaHble gaHHble / Output format

BbiBeanTe poBHO K uenbix uncen yepes npoben — LBeTa aBTOMO6UIEN, 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 n3 Hux. / If there are several
possible answers, output all of them.

Cuctema oueHku / Evaluation criteria

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

BXOoAHble AaHHble / Standard input
5 3
12121

BbIXOAHble AaHHble / Standard output
121

BXOAHble AaHHble / Standard input
10 4
21888888 8 8

BbIXoAHble AaHHbIe / Standard output
12 8 8
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C. Wndpp 3ameHbl / Task C. Substitution cipher

Wndp 3aMeHbl CTaBUT B COOTBETCTBUE KaXXAOMy CUMBONY andaBuTa C HEKOTOPbIN
cumBon andasuta f(c). LWndp 3aMeHbl MOXHO MPUMEHUTb K CTPOKE HECKOJIbKO pas.
Mo 3a4aHHOM NCXOAHOW CTpOKe M 3alndpoBaHHON CTPOKe onpeaennte, CKONbKO pas

6b1/1 NPUMEHEH 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 3anuncaHbl 26 cMMBOSOB. K-i1 CMMBOM 3TOM CTPOKKM NOKa3bIBAET, KAaKoM
CMMBOJ COOTBETCTBYET K-My Mo cyeTy cMMBO/Y NaTMHCKOro andasuTa.

Bo BTOpoii cTtpoke aaHo ymncno n (1<sn<1000000) — anuHa ncxoaHom m
3aWndpoBaHHOMN CTPOKMW.

B kaaoi u3 cneagyowmx AByX CTPOK 3anuMcaHa CTpoka AJIMHOM N, cocTosias ms

CTPOYHbIX NaTUHCKNX CMMBOJ10B.
CuMBOSIbI TATUHCKOIO aJ'Iq)aBVITa HYMepyrTCa C eaAnHULbl, Ha4nHad C CMMBOJ1a a U

3daKaH4nBasd CMMBOJIOM Z.

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.

Each letter of the Latin alphabet has their own number (a = 1 and z = 26).

BbixoagHble gaHHble / Output format

B eAVMHCTBEHHOW CTpOKe BbIXOAHOro daina sbiseaute Heobxogmmoe KOM4ecTBo
onepaumi 3aMeHbl cmmBonoB. / Output the necessary number of symbol substitution
operations in the output file’s only line.

Ecnun oTtBeTa He cyuwecTtByeT, BbiBeanTe —-1. / If the answer doesn’t exist, output -1.

Cuctema oueHku / Evaluation criteria
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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

.

abacaba

cdcecdc

BbIXOAHbIe AaHHble / Standard output
2

Mpumeyanue / Note
B TecTe U3 npumMmepa nepBas CTpoka byaeT MeHATbCS cneayowmm obpasom: / Here is
how the first line from the example is going to change:

e [locne nepBoW 3aMeHbl BCEX CMMBOJIOB CTPOKa abacaba NpeBpaTUTCs B
CTpOKY bcbdbcb (CMMBON a 3aMeHsieTcs 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 BTOpPOM 3aMeHbl BCEX CMMBOJIOB YXXe HOBas
cTpoka bcbdbcb npeBpatntcs B cdcecdc (CMMBOM b 3aMeHAeTCs
Ha ¢, ¢ — Ha d, d — Ha e) / After the second substitution, the new
bchbdbceb line will be replaced by cdcecdc; that is, b is replaced by ¢, ¢
by d, and d by e;

e ToO eCcTb nocne AByX 3aMeH BCEX CMMBOJIOB Mbl MOSy4YUIN BTOPYIO CTPOKY,
3HauuUT OTBET paBeH 2 / After two substitutions, we get line 2, so the

answer is 2.

D. BonenbonsHas komaHga / Task D. Volleyball team

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

Mo npaBuiam Boenb0OSbLHOro YeMNMOHATa B KOMaHAEe MOXET 6blTb CKOIbKO YrogHO
BONenbonmcToB, HO CpeaHU POCT BCEX YHYACTHUKOB KOMaHAbl A0/XeH 6biTb paBeH
poBHO K. TpeHep xoueT Bbi6paTbh Kak MOXHO 60/blUEe CTOAWMX NOAPAL BONEeN60NMCTOB

Tak, 4Tobbl UX CpeaHUIA pocT Bbin 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.
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BxoaHble aaHHble / Input format
B nepBoit cTpoke 3anucaHo asa uenbix uncna n n k (1sn<100000; 1<k<109).
BTopast ctpoka coaepxuT n uenbix ymcen ai (1<ai<109) — pocT Bonein6onmcTos.

The first line contains two integer numbers n and k (1<n<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 BbIXOAHOI BbIBEAMTE ABa YMcCna | ¥ m — MakcuManbHoe KOMMYECTBO BOJSIEMBOIUCTOB B
KOMaHAe, a TakXXe HOMep nepBoro Bonenbonucra B KomaHae (HymMepaums HauMHaeTcs ¢
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 HECKoNbKO, BbiBeauTe noboin. / If there are several answers possible,
output any of them.

Ecnn KoMaHAy COCTaBUTb HEBO3MOXHO — BbiBeaAnTe eanHcTBeHHoe uucno 0. / If it is

impossible to assemble a team, output 0.

Cuctema oueHku / Evaluation criteria

PeweHus, BepHo paboTtatowme npn n<100, 6yayTt nonydyaTts He meHee 30 6annos.
PeweHus, BepHo paboTtatowme npu n<1000N, 6yayt nonydatbe 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.

Mpumepbl / Examples

BXoAHble AaHHble / Standard input
32
21 3

BbIXOAHbIe AaHHble / Standard output
31

BXoAHble AaHHble / Standard input
5 3
12346

BbIXOAHbIe AaHHble / Standard output
32

BXOAHble AaHHble / Standard input
4 3
1256
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BbIXOAHbIe AaHHble / Standard output
0

E. KonoHnsauma Mapca / Task E. Colonisation of Mars

KapTta Mapca npeacrtaBnsetr cobon npsMoyrosibHUK pa3mepa nxm. Kaxxaasa Knetka
XapaKTepu3yeTcs YMC/IOM — TUMOM FpyHTa B 3TOM KeTKe.
B Kaxaon KneTke MOXHO NOCTPOUTb XWUA0M MOAY/ b, MPU 3TOM AO/IXHO BbINOAHATLCSA ABa

TpeboBaHus:

e 13 No60oro Moayns MoXHo AobpaTtbcs B Noboi Apyron, nepemMellascb
TO/IbKO MO MOAY/ISIM, COCEAHMM MO CTOPOHE

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

Onpe,qenMTe, KakKoe MaKCuMallbHOE YUNC0 XWJbIX MO,U,YJ'Iel‘/’I MO>XXHO MNMOCTPOUTb 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.

BxogHble paHHble / Input format

B nepBoit cTpoke BxoAHoro daina 3agaHo Aea uenbix ymicia n m m (1<sn,m<1000) —
pa3mepbl Mapca. Cneaytowmne n CTpok coaepXxaT Mo M Yucen Kaxaas — TUN rpyHTa B
COOTBETCTBYHOLLEN KNeTKe. TUMNbl FPYHTOB — HaTypasibHble Yncna, He

npesbiwatowme 106.

/

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.

BbixoaHble aaHHbIe / Output format

BbiBeanTe B NepBOi CTPOKE OAHO HaTypasibHOE YMC/I0 — MaKCMMasibHOEe KOMYeCcTBO
XWUNbIX MOAYyNEN, CTPOUTENLCTBO KOTOPbIX BO3MOXHO Ha Mapce. Bo BTopoii — aBa
yucna: TUNbl FPYHTOB, Ha KOTOPbIX ByAyT NOCTpoeHbl Moaynu. B cnyyae, ecnm
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CTPOUTENBLCTBO 6YAET NPOU3BOANTLCS TO/IBKO Ha OAHOM TUME rPyHTa, TO Ero HOMep
J[oXeH 6bITb BbiBEAEH ABa pasa.

Ecnn oTBEeTOB HECKO/IbBKO — BbIBEAUTE N060MN 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 soail,
its number should be output twice.

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

Cuctema oueHku / Evaluation criteria

PelweHus, BepHO paboTatolmne B ciydasix, B KOTOpbIX N 1 m He npesbiwatoT 20, 6yayT
nony4yatb He MeHee 30 6annos.

PelweHus, BepHO paboTatolmne B ciyyasix, B KOTOpbIX N 1 m He npesbiwatoT 80, 6yayT
nony4yatb He MeHee 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

N = T = S S S
N W NN e
N W W NN
SN W N
N = e

BbIXOAHbIe AaHHble / Standard output
17
12



