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Problems

A. Liberdance

Time limit: 2 seconds
Memory limit: 256 megabytes

Inhabitants of the planet Liberloun love to dance. The ballroom of the main
Liberloun palace is a h x w rectangle, where h is the height and w is the width
of therectangle. Cells of this rectangle are enumerated from 1 to hw as shown
in the picture.

1 2 w
w1 w42 2w
(h—T)w+1 hw

The dance that is going to happen is really simple and only consists of one
movement, that is repeated k times. In the beginning each cell is occupied
by one dancer. Then, one movement consists of every dancer moving to an
adjacent cell. The direction only depends on the cell itself regardless of the
dancer standing there.

The staff of Liberloun's main palace are preparing for a closing ceremony
of Liberloun International Science Games, and are asking for your help. Help
the dancers figure out their positions after k dance movements.

Input

First line contains 3 integers h, w, and k (1 < h, w < 100, 0 < k < 10°,
hw is even) — ballroom size and number of movements. Next h lines contain
the movement description. Each line has w characters «L», «R», «D» or «U»,
corresponding to moving left, right, down and up. Direction from each cell
leads to another cell of the rectangle. There is exactly one cell leading to any
particular cell.

Output
Output the final dancers’ position in the following format: each of h lines
should contains w dancers numbers, standing in the corresponding cell.
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solution passes all the tests from this subtask and preceding subtasks.

Final Standings | UTorn onnmnuagsbl 39

Subtask 1 (points: 50)
k <100.

Subtask 2 (points: 50)
No additional limitations.

B. Festival of the Stars

Time limit: 1 second
Memory limit: 256 megabytes

Your spaceship is damaged and in need of repairs. The closest planet
where you can repair your ship is called Y. Unfortunately, a purification sea-
son has been announced on the planet. During the purification season, the
planet closes off its spaceports from the outside world. It is known that the
spaceports will reopen on the day of the next Stars Festival.

The ancient culture of Y numbers the days “from the creation of the world".
The Festivals of the Stars are held on such days that each digit k in the number
of the day appears in it exactly k times. For example, on day 333212 there is
a Festival of the Stars.

Determine when the spaceports of planet will open, knowing today’s num-
ber in the calendar of Y.

Input
A single integer N (O<N < 10%°), today's number in the calendar of Y.

Output
A single integer, the number of the day when the next Festival of the Stars will
be held.
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Problem statements

Scoring

This problem contains three subproblems. Points will be awarded for a sub-
problem only if all the tests in it pass. Subproblems are evaluated indepen-
dently.

Subtask 1 (points: 30)
N < 230,

Subtask 2 (points: 70)
No additional limitations.

Examples
standard input standard output
19 22
22 122

C. A Game of Words

Time limit:
Memory limit:

2 seconds
256 megabytes

In a popular Russian game of Words, several players take turns saying
words from a certain set so that the first letter of the next word is the same
as the last letter of the previous word. The first word is chosen randomly.
Words cannot be repeated. Commonly used word sets include, for example,
the names of cities, plants, or animals.

Vasya loves this game, however, he noticed that in certain cases, some
words from the set cannot be called no matter how the players make their
moves. Now Vasya is curious to find the minimal number of new words that
must be added to the set so that for any choice of two words, let us call them
initial and target, the players can make moves starting with the initial word to
eventually call the target word.

Input

The first line contains two numbers N and M (1 < N,M < 100 000), the num-
ber of letters in the alphabet and the number of words, respectively. The fol-
lowing M lines describe the words from the set, each ith line containing the
number of the first and last letter of the word with number i. The letters of the
alphabet are numbered from 1 to N.
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50
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Poccus
Russia
Poccus
Russia
Poccus
Russia
ARMENAKYAN Karen APMEHAKSAIH [Poccus
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Poccus
Russia
Poccus
Russia
Hong Kong
["OHKOHT
Poccus
Russia
Poccus
Russia
Poccus
Russia
Poccus
Russia

SEMENOV Nikita
CEMEHOB HukuTa
POPQV Kirill
MOMOB Kupunn
EGORQV Michil
ErOPOB Muyun
BOSOEVA Elvira
BOCOEBA 3nbBupa
ULYANOV Alexey
YNbSAHOB Anekceii
FILATOV Baydam
®OUNATOB baiigam
TSE Hoi Chun

LIE Xoii-YyH
IVANOV Danil
MBAHOB [lanun
BELYAEV Vladimir
BEJISAEB Bnagumup
ZAKHAROV Alexey
3AXAPOB Anekcen
BADANOQV Chingis
BAJAHOB YuHruc

KapeH
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Problem statements

D. Volcanoes

Time limit: 10 seconds
Memory limit: 256 megabytes

Scientists have long been interested in volcanic activity on a certain island.
Theisland is an M x M square, composed of unit cells. Its rows and columns
are numbered from 1 to M.

For each volcano its location and the day of the initial eruption are known.
The volcanoes spew lava which on the first day only occupies the cell of the
initial eruption, on the second day expands to floods a 3 x 3 square, on the
third day floods a 5 x 5 square, and so on. All these squares are centered on
the cell of the initial eruption. Volcanoes do not influence each other and the
lava from each one flows independently from the lave of the others.

For further research, a station needs to be place on the island. The station
occupies one cell. Find the maximum number of days the station can operate.
The station ceases operation when its cell is flooded by lava.

Input

The first line contains 2 integers N and M (1 < N, M < 150000),
the number of volcanoes and the size of the island. The following N
lines describe volcanoes, with each ith of the containing 3 integers x,, y;, t;
(1 <x,y, <M, 1 <t <150000) — the coordinates and the day of the initial
eruption of the /ith volcano. Eruption locations do not repeat. It is guaranteed
that the station will be operational for at least one day.

Output
Output the maximum number of days that a station placed on the island can
operate.

Scoring

This problems contains four subproblems. Points for a subtask are awarded
only if solution passes all the tests from this subtask. Subproblems are eval-
uated independently.

Subtask 1 (points: 10)
N=T1.

Subtask 2 (points: 20)
T<N, M<100.

Subtask 3 (points: 30)



Problem statements

1< N, M < 2000.

Subtask 4 (points: 40)
No additional limitations.

Example

standard input standard output
10 5

1
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E. Penalty

2 seconds
256 megabytes

Time limit:

Memory limit:

The Russian national football team is making history — it has reached
World Cup quarter-finals, where it will play Croatia. Stanislav Cherchesoy,
the Russian coach, understands that the only way to win is to take Croatia
to penalty shootout. So the whole team is practicing shooting penalties.

In order to choose the best performers for penalty shootout, the coaches
have analyzed the statistics for Russian players and the Croatian goalkeeper
Danijel Subasic. Based on these statistics, they have made up a penalty kick
map for all of them. To obtain the map, the area of the goal was divided into
N x M equal rectangles, and for those rectangles they have calculated the
probability to score penalty for Russian players and to save the penalty for the
keeper.

The coaches now want to combine this data and select the players who
have the greatest total area of those rectangles for which the penalty probabil-
ity is not less then 0.65. If there are several players with equal areas, then the
one whose name comes lexicographically first is selected.

The "penalty probability” mentioned above for a given rectangle is the prod-
uct of the probability to score a penalty in it for the player and the probability
to concede a penalty in this rectangle for the keeper.
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PeweHns

ans scex j obHosnsieM dpli + 1][j] = max(dp[i][j], dp[i]j — w[i]] + v[i]). Tenepb
3advkeupyem L, gobaBnsieM No 04HOMY CepBepy 1 OCTaHaBAMBaeMcCs, Korfa
dp[[C] < V. Takoe pelleHne paboTaeT 3a O(nC) Anst GUKCMPOBAHHOIO L 1
0(n”’C) B cyMMe AN BCEX, YTO NMPOXOAMT Nepsble ABe Noarpynbl.

CyLecTByeT HECKObKO CNOCO60B yydLlnTb 3To pelleHue 1o O(nClog n)
nnn O(nC). 3amMeTUM AN1st HaYyana, YTo Ymcna B BbIXOAHOM (aine HeybbiBa-
t0T. OTO HabnAeHNe NO3BONSET NPEAMNONOXKNTb, YTO B 3aave NpUMeHNMa
TeXHWKa ABYX ykasatenen. [Ina peannaaunv TEXHWKM ABYX yKasaTenemn Ham
MNOHAA0OUTCA CTPYKTYpa AaHHbIX, yMetoLlas BbINONHATb Cleaytolmne onepa-
umn:

+ [106aBM1Tb CepBep C NPaBoro KoHLa,
* YganuTb cepBep C N1eBOro KoHLa,

* Y3HaTb, CYLLECTBYET N1 A5 TeKYLLEro MHOXXeCTBa CepBEPOB NOAMHO-
YKECTBO CO CTOUMOCTbLHO < C M MOLLHOCTbIO > V.

Takune onepaunm HaNnoMMHatOT CTPYKTYPY AaHHbIX «ovepefb». ECnn Mol
Hay4YMMCA NoAAepXKMBaTb Takue ornepauumn Ans Hallero AMHaMUYecKoro
NpPOrpaMMMpPOBaHUs, TO, UCMOSb3YS 3Ty CTPYKTYPY AAHHBIX U TEXHWUKY ABYX
yKasaTenen, Mbl peluMM 3aady.

3BECTHO, UTO OYepeslb MOXHO NMPO3IMYIMPOBATb C MOMOLLbHO [1BYX CTe-
KOB. Ha ocHOBe 9TOi peannsaumn, MoXHO B ovepeflb 106aBUTb orepaLmio
«MUHUMYM Cpean a1eMeHTOB B ouepean». [oKaXkeM, Kak TaknM »e 06pa3omM
MOXXHO cienaTb OMMCaHHYH Bbillie CTPYKTYPY AaHHbIX.

XpaH1UM B odepean fiBa cTeKa, KaX /bl U3 KOTOPbIX XPaHUT CTPOKM Mac-
CMBa IMHAMMYeCKOro NporpaMMMpoBaHns dp AN BCEX 3/1eMEHTOB, Nexa-
WMX B CTeke rnoA 3afaHHbIM. YAanuTb aNeMeHT 13 cTeka Nerko: npocTo
BbI6POCUTb BEPLLUNHY CTeKa. YToObl 106aBUTb 31EMEHT B CTEK, HYXKHO clle-
naTb nepexof OT OAHOW CTPOKM MaccuBa dp K cnegytollein. [na Toro, 4yTo-
6bl NPOBEPUTD, CYLLECTBYET /1 XOPOLLIee MOAMHOXECTBO CEPBEPOB, HAM Ha-
710 «<06beMHUTb» BepPLUMHbBI ABYX CTEKOB. K cYacTbto, HaM MHTepeceH Tosb-
KO NocnefHuin aNeMeHT 3TOro MaccuBa, a ero MoXKHo HaiTi 3a Bpems O(C):

m%x(dm [l + dp,[C — 1]). TOro, Mbl Hay4Mnnch peann3oBbiBaTb oYepesb C
=
HY>XHbIMW OnepaLmsMu, Kaxkaasa 13 KoTopblx paboTaeT 3a O(C). Becero Ham

HY>HO caenaTtb O(n) Taknx onepawnii, NosaToMy pelleHne paboTaeT 3a 0(nC),
UTO BMMUCbIBAETCS B OrPaHMNYEHNS MO BPEMEHN.

38

Problem statements

You are asked to help to Russian team and develop a program that will list
the names of 5 best penalty shooters.

Input

The first line contains two integer numbers N,M (0 < N,M < 100). The next
line contains an integer number K (6 < K < 100), the number of team mem-
bers. The following lines contain “the penalty kick map” for Danijel Subasic.
Then come the name (first and last names) and the “penalty kick map” for
each player of the Russian team. Each “penalty kick map” is a matrix of size
N x M, whose elements a; (0 < a; < 1) are real numbers giving with two deci-
mal places the possibility to score penalty for a player or a probability to save
a penalty for the goalkeeper.

Output

Program should output names of five team members, that will take a penalty
kick. Each name must be printed on a separate line.

Scoring

This problem contains two subproblems. Points will be awarded for a sub-
problem only if all the tests in it passed. Subproblems are evaluated indepen-
dently.

Subtask 1 (points: 30)
N<2,M<2K<10.

Subtask 2 (points: 70)
No additional limitations on N and M.

Note

In the probability theory, the sum of probabilities of mutually exclusive events
equals one:

P(A) + P(A) =1,

where A is some event (for example, player scored penalty), A — negation of
this event (goalkeeper saved penalty).

7



Problem statements

Example
standard input standard output

33 Alan Dzagoev
6 Alexandr Golovin
0.05 0.90 0.05 Artem Dzyuba
0.95 1.00 0.95 Denis Cheryshev
0.75 1.00 0.75 Mario Fernandes
Alan Dzagoev
©.85 0.90 0.85
0.95 1.00 0.95
©.85 1.00 0.85
Sergey Ignashevich
0.87 0.87 0.87
©.85 1.00 0.85
0.85 1.00 0.85

Artem Dzyuba
0.90 0.90 0.90
0.90 1.00 0.90
0.75 1.00 0.75
Alexandr Golovin
0.80 0.80 0.80
0.85 1.00 0.85
0.75 1.00 0.75
Denis Cheryshev
0.85 0.80 0.85
0.85 1.00 0.85
©0.85 1.00 0.85
Mario Fernandes
0.75 0.90 0.75
0.75 1.00 0.75
0.55 1.00 0.55

PelleHuns

J60 a; # a; n b; # b;. Takoe pelueHure paboTaeT 3a o(n?).

[inst BTOPOW NoA3agadn MOXHO BOCMOMb30BATbCA CNeAyLLMM NOAXO-
AoM. [ns kakgow napbl KnacTepos (/,/) MocYMTaemM KOMMYECTBO afieMeH-
TOB, UMEROLLMX TaKyto Napy KnacTepoBs: count|i][j] — KONMYECTBO Takmx K, 4To
ay = I v b, = J. Torga KOMYECTBO Map, YAOBIETBOPSAIOLLMX NepBOMY YCI10-
BUIO, PABHO 3, counteountiil=N) 'K onmuecTso nap, yAOBNETBOPSIOLLMX BTO-

POMY YC/TIOBMIO, MOXHO MOCYUTATb, NepedpaB ABe Napbl KNacTepos (/;,/;) U
(In,Jo), TAE Iy # Iy M J1 # Jo. INA BCEX TakMx Nap K OTBETY cnefyeT A06aBUTb
count[i;][j;] - count[is][j,).

MonHoe pelleHne BbIFSAMT MOXOXKMM 06pa3oM. Ecnu MHTepnpeTnpo-
BaTb napbl (a;, b;) KaK TOYKM Ha MIIOCKOCTM, TO pelleHne CBOAUTCS K TOMY,
4TO6bI MOCYMTATb KOMMYECTBO Map TOYeK, KOTopble MO0 coBnafatoT, MM60
He HaXOAATCS Ha OHOW FOPU30HTaNbHOM, MO0 Ha OAHOWM BepTUKaNbHOM Nps-
MoW. BHayane nocunTaem Takom xxe Maccus count[l][j], kak 6b1s10 onMcaHo Bbl-
we. MocKosbKy i 1 j MOryT 6bITh nopsaka 10°, MCnonb3oBaTh MacCUB Hellb-
34, CrefyeT cnofib30oBaTb aHaor map B BalleM A3blKe NPOrpaMMMpPOBaHuS,
nn6o copTUPOBKY Nap (a;, b;). 3a0AHO ANs KaXKA0ro KnacTepa B NepBoii 1 BTO-
POV KNnacTepmnsaLumm NocHUTaEM KOIMYECTBO 06BEKTOB, KOTOPbIE onpeaene-
Hbl B 9TOT KnacTep. KonnyecTBo Nap CoBNaAaroLLMX TOHEK CHUTAETCH TaK XKe,
KaK 1 B Npeablayliei nogsagade, 0603Ha41MM ero 3a A.

[aBalnTe nocumTaem B — KONMYECTBO Nap TOYeK, KOTOpble NiexkaT Ha ofl-
Homropm30HTaﬂbHomnpﬂMom.ﬂnnsTorOHyXHOHpocyMMMpOBaTbX“;”,nqe
X MpoberaeT pa3Mepbl K1acTepoOB B MEPBOW KnacTepusaumn. AHanormyHo
C — KONMMYeCTBO Nap pPasfnyHbIX ToYeK, Nexallnx Ha OAHOW BepTUKaIbHOM
NpSMOIA: 3TO cymMMma @ rae y npoteraeT pasmepbl KNacTepoB BO BTOPOM
pasbueHun. Toraa KonmyecTBO Nap ToYeK, He Nexkallyx Ha OfAHON BepTuKasb-
HoMmropmamneanoanﬂMompaBHoD::QQ;Q—B—%}+A(HyXHoao6aBMTb
A, MOCKOJbKY BCe TaKue napbl TOYeK Mbl BbIUMM ABaX[bl). BbluncneHue Bcex
3TUX hopMyN MOXHO peannsoBaTb 3a O(n), OTBET Ha 3aaady paBeH A + D.

H. MapannenbHbie BblUMNCIIEHUA

[ns Hadana nonpobyem pelunTb 3adady ans hrkeupoBaHHoro L. Pelliaem 3a-
Aavy METOAOM AMHAMMUYECKOro NporpaMmmpoBanmns: dplij[c] — MakcrmMans-
Hast MOLLIHOCTb MOAMHOXECTBa NEPBbIX / CEPBEPOB, CO CTOMMOCTbIO He 60/1b-
we c. Mepexop oT dpli][+] K dp[i + 1][*] MoxeT 6bITb caenaH 3a Bpems O(C):
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for i in range(n):
keeper.append(list(map(negation, input().split())))

players = {}
for i in range(players_count):
player_name = input()
players[player_name] = ©
for j in range(n):
temp = list(map(float, input().split()))
for 1 in range(m):
if keeper[j][1l] * temp[l] >= ©.65:
players[player _name] += 1

players = sorted(players.items(),
key=lambda kv: (-kv[1], kv[@]))[:5]

for player in players:
print(player[@])

F. Ewe oaHO Heo6bluHOE ypaBHEHME

PaCCManMBaﬂoueHKMX<:xﬂ5mx:>N/g,BMﬂMM,qTonvnm6opaBeHKOﬂmqe-

CTBY LUMdp uncna vP, nnéo MeHblue Ha eauHunly. V3 ypasHerns (1), npume-
HAS TeopeMy BreTa, Nony4nm ypaBHeHne

X2+ (m—-1)X—m—P=0.

MpuBeaem aTO ypaBHEHME K BUIY

2X=—m+1+/4p+(Mm+1)2

OTcroaa BUAHO, YTO ANs TOro, YTOObI X 6bI0 LiefbIM, HY>KHO, YTO6bI 66110 Le-
nbIM \/4p + (M + 1)2. Moabupaem 3Ha4YeHNne M 1 HaXOAUM X

G. OueHka Knacrepusauyuu

[ns pelleHna nepBoW nofsafadv [OCTAaTOMHO MepebpaTb BCe Mapb
1 </ < Jj < nunpoBepuTb onucaHHoe ycrosue: nnéo a; = a;u b; = b,

J
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F. Yet another unusual equation

Time limit: 2 seconds
Memory limit: 256 megabytes

Consider the equation
X2+mX+b—P=0, (1)

where mis the number of decimal digits in the positive root of the equation (1),
and b is the negative root of the equation (1).
For a given integer P, find the positive integer root of the equation (1).

Input
A single integer number P (0 < P < 1021000),

Output
Output the positive integer root of the equation (1). If the equation has no such
root, output -1.

Scoring

This problem contains four subtasks. Points for the first three subtasks are
awarded only if solution passes all the tests from this subtask. Points for
each test of the last subtask are awarded independently. The subtasks are
evaluated independently

Subtask 1 (points: 10)
P <105

Subtask 2 (points: 20)
P <10'9

Subtask 3 (points: 30)
P < 10°%.

Subtask 4 (points: 40)
No additional limitations.

Example

standard input
208 14

standard output
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G. Clustering evaluation

Time limit: 1 second
Memory limit: 256 megabytes

Clusterization is one of the most important aspects of now popular ma-
chine learning. Clusterization is the task of grouping the set of n objects into
m sets (called clusters), so that objects in the same groups are similar to one
another (for example, they are close in sense of some metric, or any other
similarity measures).

Marina came up with a new clustering algorithm. To figure out whether her
algorithm is working well, Marina run it on some data, for which she knows the
reference clustering. Help Marina to calculate the number of pairs of objects
that are classified correctly by her algorithm. We consider the pair of objects
to be classified correct in one of two cases: either both of these objects are
in the same cluster in both clusterings, or these two objects are in different
clusters in both clusterings.

Input

First line contains two integers nand m (1 < m < n < 10%) — the number
of objects and the number of clusters. Second line contains the description
of reference clustering: n integers a; (1 < a; < m) — number of set of i-th
object in reference clustering. Third line contains the description of clustering
produced by Marina's algorithm: n integers b; (1 < b; < m) — number of set
of ith object in Marina's clustering.

Output
Output one integer — the number of pairs of correctly classified objects.

Scoring
This problem contains three subtasks. Points for a subtask are awarded only
if solution passes all the tests from this subtask and preceding subtasks.

Subtask 1 (points: 30)
n < 1000.

Subtask 2 (points: 40)
n<10°%m<10.

Subtask 3 (points: 30)
No additional limitations.
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PelleHuns

cKaHupytoLLen (3ameTatoLleit) npsamoit (sweep line), pacnonoxeHHon BepTy-
KanbHO ¥ iBUratoLLIENCA BNpaBo. Hac 6yayT MHTepecoBaTb CObbITUS (events,
event points) ABYX TMMOB: HaYana 1 KOHL|bl KBaApaTHbIX obnacTein. CKkaHnpy-
tollast NpsAMas 6yaeT NpeacTaBisATb M3 cebst NPAMOYrofbHMK 1 x M. Bo3b-
MeM MaccuB 13 M 371eMeHTOB, 3/1eMEHTbI KOTOPOro 6yyT COOTBETCTBOBATb
KneTkaM NpaMon. B MaccuBe Ons Kaxaow KNeTKn byaemM XpaHuTb Komye-
CTBO BYJIKQHOB, KOTOPbIE MOKPbIBAOT 3Ty KNETKY Ha AaHHbI MOMEHT.

Ecnu cnyyaetcs cobbiThe «Hadyano KBagpaTta», TO Hafo YBENMYUTb Ha
eVHNLY 3HaYeHWe SEMEHTOB MAcCKBa Ha OTpe3ke OT BEepPXHEN rpaHuLbl
KBagpaTa 10 HUxKHel (Mnv HaobopoT, B 3aBUCUMOCTM OT peanunsauum). B cny-
Yyae «KOHeL| KBajpaTa» HY>KHO OTHSATb Mo eauHuLe. Ons Kaxkaon nosuumm ¢
COBbITUAMM HAXOAUM MUHUMYM B Maccuse. Ecnn MuHumym 6yaeT paseH O,
TO 9TO 3HAYUT, YTO CYLLECTBYET He 3aToreHHas KneTka. Ecnm Bce MUHUMY-
Mbl 6yayT CTporo 6onbLue 0, 3Ha41T, OCTPOB MOSTHOCTLHO 3aTOMEH.

Ecnun peannsoBaTb 3TO HaNBHO, peLlieHne 6yaeT paboTaTb 3a O(nmlog m),
N 3TO MO3BOAUT PELUNTb TPETbIO MoA3aAavy. HakoHeL, ecnu Ansa 3anofHe-
HMA MaccuBa 1 NOUCKa B HEM MVWHUMYMa MCMNONb30BaTb AEPEBO OTPE3KOB
C 06HOBIEHMEM Ha oTpeske (segment tree), To peLleHve 6yaeT paboTaTb 3a
O(nlognlog m),

E. MeHanbTn

PellleHVe 3afa4v npeanonaraeT COPTUPOBKY UIPOKOB MO KONMYeCTBY 06/1a-
CTel, B KOTOPbIX BEPOSATHOCTb 3abUTb NeHanbTh He MeHee 0.65, a 3aTem No
UMeHN. BbluMcnaTb obLLyto niolab HET HEOOXOAMMOCTM, TakK Kak NpsMo-
YroNbHUKK OAMHAKOBbIE ANS BceX. [1na Kaxaon o6nacTn BepOSTHOCTb 3a-
6VTb NEHaNbTW BbIYUCNSETCS Kak Npou3BeAeHe BEPOSTHOCTN 3abuTb Me-
HanbTX B 3TON 06/aCTX A1 UFPOKa M BEPOATHOCTM NPOMYCTUTb MEHaNbTK
B 3TOW 06bnacTn Anst BpaTaps (To ecTb 1 — BEPOATHOCTb OTEUTb NeHaNbTK).
OnVH 13 BapMaHTOB pelleHnst 3aAa4un NpuBeaeH Huke (Ha A3bike MUTOoH):

def negation(p):
return 1 - float(p)

n, m = map(int, input().split())
players count = int(input())
keeper= []
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KO M3BECTHbIA anropuTM, OCHOBaHHbIN Ha ABYX NMoucKax B ryouHy: No nps-
MbIM pebpamM 1 No obpaTHbIM pebpam, NepBblii U3 KOTOPbIX NpucBavnBaeT
BEPLUMHAM «BPEMS BbIXOfa», a BTOPOW 3amnyckaeTcst B NOpsiAKe YMeHblle-
HNSI STUX BPEMEH M MPU KaXKOM 3arnyCcKe BblAeNnaeT o4epeHyt KOMMOHEHTY
CUNBHOW CBA3HOCTM.

B 3aBepleHne BbIYMCSEM KONMYECTBO MCTOKOB 1 CTOKOB B rpade KoH-
JleHcaLun, T.e. KONMYEeCTBO KOMMOHEHT CUTbHOM CBSIBHOCTM, B BEPLLMHBI KO-
TOpbIX He BeAeT HM OAHOro pedpa 13 BePLUMH APYrMX KOMMNOHEHT 1 Konnye-
CTBO KOMMOHEHT, 13 BEPLLMH KOTOPbIX HE BEAIET HM OAIHOr0 pebpa B BEPLLNHbI
[IpYrnx KOMMoHeHT. OTBETOM Ha 3afady 6yaeT MakCUMYM 13 9TUX ABYX KO-
nunyecTB. [JaHHbIN hakT Nerko AoKasbIBaeTCs, HanpuMep, No UHAYKLMN.

Takxxe cneflyeT oTAeNbHO PACCMOTPETb [1Ba YaCTHbIX C/lydasi, He MOKpbl-
BaeMbIX OMMUCaHHbIM anrOPUTMOM:

« Ecnm KoAm4yecTBO KOMMOHEHT CUNBHOM CBA3HOCTM paBHO 1, T.e. KOH-
AeHcaums COCTOUT M3 eUHCTBEHHOM BEPLWWHbI, TO OTBET Ha 3adady
paBeH HYJHO.

« Ecnn ncxodHbii HABop COAEPXKUT eMHCTBEHHOE C/IOBO, TO BHE 3aBU-
CMMOCTM OT TOro, COBMaAaeT Nu ero nepeasi 6yKBa ¢ nocneaHen oTeeT
Ha 3afa4y 6yaeT paBeH Hynro. OQHaKO, eCNM UCXOAHbBIM HAabop COCTOUT
13 ABYX MAu 6oee CAOB, laXke eciv OHK 3aAatoT ABa KpaTHbIX pebpa,
TO 3TOT CAyYai cneayeT paccMaTpuBaTh B 06LLEM NOPAAKE.

D. BynkaHbl

[lns peleHns nepBOi Noa3agadn AOCTAaTOYHO PacCMOTPETb YeTbIpe yria
ocTpoBa. OanH 13 HKX ByaeT 3aTonfeH OAHUM 13 nocnefHux. BTopas noa-
3ajava pellaeTcs nepebopom. Hy»HO pacCMOTPETb BCE TOYKM Ha OCTPOBE.
[lnst Kaxxaow TOYKM BblYMCASIETCS NOCNeHWNI ieHb nepe 3aTonneHnem. 13
BbIYMNCNEHHbIX 3HAYEHWI BbIGUPAETCH MaKCcUMasbHoe. 3To 1 ByaeT OTBETOM.
Ho Takoi noaxoA He MpoXoanT No BPEMEHN AN OCTaNbHbIX NoA3aaaY.

[ins peleHWs ocTaBLUMXCS NoA3agayd MOXHO WMCMOb30BaTh ABOWYHbII
(6uHapHbIn) nowmck (binary search). Viiem Tako AeHb d, B KOTOPOM elle cy-
LLLeCTBYET He 3aTOMNMEHHas KNeTKa, a B ieHb d + 1 BeCb OCTPOB 3aTOMNMEH.

Tenepb OCTaeTCs Hay4UTbCS ObICTPO ONPeaeNnsTh, CYLLECTBYOT M He 3a-
TOMNMEeHHble MecTa B 3aflaHHbI AeHb. [1ns 3TOoro BOCMonb3yemMcs MeTOA0M
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Examples

standard input standard output

N

3
1

= W

N W
=N

PR A WERANDRERPWUW
RPN DNRPRPNMNWRNODW

= W
(RN

Note
In the first sample there are two incorrectly classified pairs: (2,3) and (2, 5).
All other 2% — 2 = 8 pairs are classified correctly.

H. Parallel computing

Time limit: 1 second
Memory limit: 256 megabytes

In addition to participating in «Tuymaada», your team also decided to take
part in a hackathon. To train a neural network, your team will need a lot of
computational power, so you decided to contact the nearest data center.

The data center has n servers, ready to be rented. Servers are arranged
in a row and are enumerated from 1 to n from left to right. It costs ¢; rubles
to rent the /-th server, and its computational power is equal to p;. You have
C rubles and you must rent servers having at least P units of computational
power. Due to the data center rules, you have the provide the cables yourself,
so you would like to make the distance between the first rented server and the
last rented server as small as possible.

You still haven't decided which servers you are going to rent, so for each
possible first server you would like to find the minimum possible last server
to minimize the length of cables you have to bring. Formally, for each L from
1 to nyou need to find the minimum R such that you can select some servers
from segments [L, R] so that their total cost is no more than C rubles and they
have at least P units of computational power in total.

11
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Input

The first line contains integers n, Cand P (1 < n,C,P, n < 10% nC < 10°,
P < 10%) — the number of servers, your maximum budget in rubles
and required total computational power. Next line contains n integers ¢;
(1 < ¢ < C) — costs of server rent. Next line contains n integers p;
(1 < p; < P) — computational powers of servers.

Output
Output n integers, the minimum possible values of Rfor L = 1,2, ...n. If there
is no suitable R, output —1.

Scoring
This problem contains three subtasks. Points for a subtask are awarded only
if solution passes all the tests from this subtask and preceding subtasks.

Subtask 1 (points: 30)
n,C,P < 20,

Subtask 2 (points: 10)
n, C < 500.

Subtask 3 (points: 60)
No additional limitations.

Example

standard input standard output
7 12 20 1457 -1-1-1
106 3 615 10 5
20 10 8 2 10 3 8

12
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Hanpumep ana N = 32247 4ncno 3HakoB paBHO 5, 1 BO3MOXXHbI CriefyroLLme
€ro pasnoxxeHns B cyMmmy. 1 +4 =243 =5,

MoBTOPASA Kaxkayro UmMdpy d B KaXKA0M MHOXeCTBe no d pas, noay4nm
Habopbl LMPP, N3 KOTOPbIX MOXXHO COCTABUTb HY>KHOW AVHbBI 3aMUCK YKUCeN.
B HaleMm npumepe aT0 6yayT (1,4,4,4,4),(2,2,3,3,3)n (5,5,5,5,5).

[na noncka MMHMManbHO BO3MOXKHOIO Yncria, MPEBOCXOAALLErO HOMED
cerogHAwHero aHs N, 3ameTum cnegyrollee. Yucno K = bgb, ... b, 6onbLue
yucna N = a,a; ... a,, ecnv Hangetca i > 0 Takoe, YTO HavanbHble | UMdp
B 060VX YMCax OAMHAKOBbIe, a b; > a;. [1pn 9TOM YeM npasee 3Ta No3nLmns,
TO ECTb YeM B0SIbLLE /, TeM MeHbLLe Yncno K. OcTaBLUMeCS Ha NO3MLMAX cnpa-
Ba OT / UMDPbI HY>XKHO pacnofioXnTb B BO3pacTatoLLeM Nopsaxe.

[1nst HA6opOB pacCMOTPEHHOMO NpuUMepa nonydaem 3HaveHma i = 2,0,0
nuncna K = 32322, 41444, 55555,

TakM 06pasoM, 4NAs pelleHrs 3adadn 4OCTaTOYHO nepebpaTb Bce [o-
NyCTMMble Habopbl UMMP ANMHBbI N, ONPeaenasa Ansa Kaykaoro Habopa Makcu-
ManbHOe NOAXOAsILLEE /, ECNIN OHO CYLLECTBYET, M 3aNOMMHAs MUHUMYM 13
MOCTPOEHHbIX TakiM 06pa3oM dncen K. Ecnv ans n H1M 04HOro NoAxoasiiero
Habopa He HaLUOoCh, TO 4OCTAaTOYHO OFPaHUYNTBCSA NEPBbIM B IEKCUMKOrpa-
hryeckoM nopsiake HabopoM n3 n + 1 umdpbl. Hanpumep, ana N = 55556
oTBeT byaeT K = 122333,

C. WrpaBcnoBa

[ina Hayana 3aMeTuM, YTO YCIIOBME O 3arnpeTe NOBTOPEHNUS CIIOB ABSETCA
N36bITOYHbBIM, MOCKOSIbKY AOCTUXMMOCTb OAHOIO C/I0Ba OT APYroro OT 8TOro
YCOBUS HE 3aBUCHUT.

MocTpouM rpad, BepLIMHaMN KOTOpPOro 6yayT 6ykBbl andaButa, a ped-
pamMn — CfoBa UCXOAHOro Habopa: ANst CNoBa, HauYMHakoLWerocst ¢ 6yKBbl a
¥ 3aKaH4MBatoLLerocs Ha 6ykBy b, npoBefeM pedbpo M3 BEPLLUNHBI a B Bep-
LUMHY b. MpK 9TOM BO3MOXHbI KpaTHble pedpa 1 BEPLUKHbI C NeTASIMU, KOTO-
pble crieyeT oTIn4aTh OT U30NMPOBAaHHbIX BEPLUMH 6e3 neTesb. [ocneaHuve,
T.e. BYKBbI, Ha KOTOPbIE HE HAYMHAKOTCA N HE 3aKaHYMBaOTCS HUKaKMWE CIo-
Ba MCXOAHOro Habopa, UMEET CMbICST CPasy UCKITHOUYUTb N3 PACCMOTPEHNS, a
OCTaBLUVECS BEPLUNHBI NEPEeHYMepoBaTh.

[anee BblgensemM B nony4nsLieMcs rpade KOMMOHEHTbI CUIbHON CBA3-
HOCTW M CTPOMM KOHZeHcauuto rpada. [na aToro MOXHO NPUMEHUTb LLKPO-
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PeweHuns

A. Nn6epb6an

B ycnoBummn onvcbiBanach nepectaHoBKa, KOTOPYHO CNe0Baso K IByMEPHOMY
MaccuBy pa3mMepa n x m npuMeHuTb k pas. MNepeas noasagada Ha 50 6annos
pellanacb cneflytoLMM NpocTbiM anropuTMOM: kK pas BbIMNOMHUM OfIWH Liar
TaHua. [1ns 9Toro co3naavm fiBa MaccuBa, NepBbI COAEPXKUT HOMepa TaH-
LIOPOB Ha NO3ULIMSAX Nepej LaroMm, a BO BTOPOW 3anuLIeM HOMepa TaHLIopoB
nocre caenaHHoro ABmKeHus TaHa. 06o3Ha4nm 3T MaccuBbl old n new. 3a-
TeMm, nepebepeM Bce KneTku (i, /) B npsaiMoyronbHuke (iot 1 agon,jot 1 gom),
¥ MOCMOTPUM, Kya NepexoamnT TaHLop B KneTke (/,)) (0603Ha4YMMm aTy KneT-
Ky (p, q)) ¥ NnepecTaBMM TaHLLOpa BO BTOPOI MaccuB new: new|p][q] = old[i][j].
Chenaem Tak Ans Bcex knetok (i, /). TOT war 3anmMeT nopsaaka 0(nm) Bpeme-
HW. [Mocne aToro 3abyaemM Npo MaccuB NEW U cAenaemM Cneaytowmii Wwar TaH-
Lla aHanornyHo. NMoBTOPMB 3TOT anropuT™M k pas, BbIBOAMM KOHEYHbIn Mac-
cuB. Takoe pelueHve paboTaeT 3a O(nmk), roe nmk < 10°.

[ns Toro, 4tobbl Nony4nTs 100 6annoB, cnegoBano BOCMOb30BaTbCA
TeM, YTO Hallle ABMXKEHME 3aaeT NepecTaHoBKyY. Kak M3BECTHO, No6yto Mne-
PECTAHOBKY MOXHO pa3bnTb Ha HABOP LIMKOB. BHYTpW KaXk0ro LMKIa OfMH
LWwar TaHua BbIrsAWT NPOCTO Kak LUMKIMYECKMIA CABUM HOMEPOB TaHLIOPOB Ha
1. COOTBETCTBEHHO, K LIAroB TaHLa 3T0 LMKINYECKMA CABUI MaccuBa HoMe-
POB TaHLIOPOB B 3TOM CMNUCKe Ha k mod /, rae | — anuHa umkna. Octanace pe-
anmMsauUMoHHas YacTb: B NepecTaHOBKe, 3aflaHHOM BO BXOAHbIX JaHHbIX, Crle-
AyeT BblAenuTb LUMKIbl, 3anncaTb HOMepa TaHLIOPOB Ha 3TOM UMKJ/le B Mac-
CWB, CABWHYTb 3TOT MacCuB UMKINYeCKM Ha K mod /, 3aTeM 3anvcaTb Homepa
TaHLOPOB 06PaTHO B ABYMEPHbI MaccuB. SPMEKTUBHO BbIAEUTb LIMKIIbI B
nepecTaHoBKe MOXHO 3a O(nm), Nocse aToro KaxkAoro TaHLopa pacCMOTPUM
B PELUEHNM POBHO OAMH pa3, MO3TOMY GUHaNbHOE BpeMs paboTbl 3TOro pe-
weHwus ectb O(nm).

B. MpaspHecTBO 3Be3/ Ha nyiaHeTe bl

CHadana onpefennm MHOXeCTBa LMdP, KOTOPble MOryT BXOAUTb B HOMEp MC-
KOMOro AHSA: MM60 NPOCTbIM NepeGopoM (YMCNO BCEBO3MOXKHbBIX MHOXECTB
M3 NONOXMTENBHBIX LMdP 2°), 160 packnaibiBas TPeGYEMOe YMCIO 3HAKOB
B CYMMY BO3pacTatoLlyx HaTypasbHbIX Criaraemblx, He NMpeBOCXOAsLMX 9.
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A. Liberdance

Problem statement described a permutation which was applied to a two-
dimentional array of size n x m k times. First subtask for 50 points can be
solved with a simple simulation: just simulate one dance movement k times.
To do that, create two array, the first one containing the dancers' positions
before the movement, and the second array containing the numbers after the
movement. Let's call these arrays old and new. Next, iterate over all cells (i, )
in the rectangle (/ ranges from 1 to n, j ranges from 1 to m), look where does
the dancer go from (i, ) (let's call this cell (p, g)) and move the dancer into the
second array new: new|p][q] = old[i][j]. Do this assignment for all cells (i,)).
This step takes O(nm) time. After that we forget about the old array and re-
peat the same step k — 1 times. This solutions works in O(nmk) time, where
nmk < 10°, so this is fast enough.

To get 100 points, you should use the fact that the movement is a permuta-
tion. Itis known that every permutation can be represented as a set of cycles.
In each cycle one dance movement is just a cyclic shift by 1. In the same
manner, k movements is a cyclic shift by k mod /, where / is the cycle length.
Now, the solution outline looks like this: take the input permutations, decom-
pose it into cycles, write down the dancers’ numbers into the array, shift this
array cyclically by k mod /, then write the dancers’ numbers back into the two-
dimentional array. It is possible to identify all cycles efficiently in O(nm) time.
Every dancer will be moved into its place exactly once, so the time complexity
of this solution is O(nm).

B. Festival of the Stars

Let N have n digits. Consider all the multisets K of digits of given length n
where each digits d repeats d times. To find the minimum number greater
than N composed from the digits in K, one should try to make the first position
where the numbers differ as far to the right as possible. If a number greater
than N cannot be made from n digits, take lexicographically first number with
(n+ 1) digits.
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C. A Game of Words

Notice that the condition banning word repetition is unnecessary, because it
doesn't affect word reachability.

To solve this problem, build a graph with vertices marked by the letters and
edges marked by the words read from the input data. For every word starting
at the letter a and ending at the letter b create an edge connecting the vertices
marked by letters a and b. Notice that this graph may have multiple edges and
loops.

The isolated vertices without loops that are not connected by any edge
should be excluded from this graph.

Next, we need to find strongly connected components, i.e. maximal sub-
graphs, such that any pair of its vertices are reachable from each other in
both directions. There is a well known algorithm, based on two depth-first
searches: by forward and backward directed edges. First of them marks vis-
ited vertices by the “Time of exit". Let's run the second DFS for every marked
vertex, sorted by the “Time of exit” in descending order. The latter DFS finds a
strongly connected component at each run.

In the final part of the solution we contract each strongly connected com-
ponent to a single vertex and obtain a condensation graph, which is an acyclic
directed graph. Let's find the number of sources and sinks in this condensa-
tion graph, i.e. the number of strongly connected components that

+ don't have edges directed to it from other components (sources);
+ don't have edges directed from it to other components (sinks).

The maximum of this two numbers is an answer of this problem. This state-
ment may be proved using induction.
Finally two special cases are not covered above:

« Ifthereis only one strongly connected component, i.e. the condensation
graph consist of a single vertex, then the answer to the problem is zero.

« If input data consist of only one word, then the answer of problem is
zero. It does not matter if first letter of this word equals to last letter.
In case if input data consist of two or more words we should use the
general algorithm even if they represent multiple edges.
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Ycnosusa 3agad

Bbl elLLe He oNpenenunmnch, Kakmne cepBepbl Bbl COOMPaeTeCh apeHa0BaTb,
NO3TOMY /19 KaXKJ0ro NepBoOro apeH0BaHHOro cepeepa BaM CTOUT HalTy
MUHUManbHbIN NOCNeAHNIA, YTOBbI MUHUMN3UPOBATbL AINMHY Kabenew, nx co-
eavHsoLWLMX. Bonee hopmManbHo, Anst BCex L 0T 1 A0 N BaM HY)KHO HAUTK M-
HVYManbHOe R, Takoe YTO Ha OTpe3ke CepBePOB [L, R] Bbl MOXeTe apeHA0BaTb
HeKOTOpble CEPBEPbI Ha CYMMY He 6onee C 1 CyMMapHOW BbIYUCUTENBHON
MOLLHOCTbHO HE MeHee P.

dopMaT BXOAHbIX AaHHbIX

B nepBoit cTpoke cogepxatcs uvcnan, Cu P (1 < n,C,P,n < 10% nC < 10°,
P < 10') — KonMYyecTBO CEPBEPOB, MAKCUMASIbHbIV BIOIXKET B PY6IAX Y MU-
HUMalbHas BblYMCAUTENbHAsA MOLLHOCTb. B cnefytoLlen CTpoKe coaepykart-
ca nuncen ¢; (1 < ¢; < C) — CTOMMOCTU apeHAbl CepBEPOB. B cneaytoLLel
cTpoke cogepxkatcsa nyucen p; (1 < p; < P) — BblYUCAUTENbHbIE MOLHOCTM
CEpBEpOB.

dopmMaT BbIXOAHbBIX AAHHbIX
BbiBeguTe n uenblx Yncen, MMHUManbHO BO3MOXHble R ana L = 1,2,...n.
Ecnu noaxoasuero R He CyLLecTBYeT, BbiBeanTe —1.

Cuctema oUleHNBaHUA

[aHHaa 3afada coaepxuT Tpu nofasaaadn. bannbel 3a noazagavy Hauncns-
FOTCS TOMbKO €CNn BCe TeCTbl 3TOW NoA3afayn 1 BCex npeayLmx noasagay
nponaeHbl.

Nopgsapgaua 1 (6annos: 30)
n,C,P < 20.

MNopsapgaua 2 (6annos: 10)
n, C < 500.

MNopgsapgaua 3 (6annos: 60)
HeT [oNoNHUTENBbHbIX OrpaHNYeHWA.

Mpumep BxogHOro U BbixogHoro ¢aiinos

CTaHAAPTHLIA BBOA CTAHAAPTHbLIA BbIBOA
7 12 20 1457 -1-1-1
106 3615 105
20 10 8 2 10 3 8
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n<10%m<10.

Noa3apaua 3 (6annos: 30)
Be3 AoN0NHUTENBHbIX OrPaHNYeHW.

Mpumepbl BXOAHOI0 U BbixoAHOro ¢aiinoB

CTaHAapTHbIVI BBO/J CTaHAapTHbIﬁ BblBO4

3

13
121

N W
BN

34
11

PR ANWRNNDPRW
RNDRNRNDNWRNODW

3ameyaHue
B nepBOM NpMMepe CYLLECTBYET [1BE Napbl HEKOPPEKTHO OnpeAeneHHbIX 06b-
eKToB: (2,3) 1 (2,5). Bce ocTabHble 2% —2 = 8 nap onpeaesneHbl KOPPEKTHO.

H. NapannenbHblie BblUMCIEHUA

OrpaHuyeHne no BpemMeHu: 1 cekyHaa
OrpaHuyeHve No NaMaTK: 256 merabant

MoMMMO yyacTust B onumnunage «TyimMaaaa», Balla KOMaH[a Takxe pe-
WWna Noy4acTBOBaTb B xakaToHe. [nsi TPeHUPOBKM HEMPOHHOW CeTW BaM
HEMNPEMEHHO MOHAA0OUTCS MHOIO BbIYMCAMTENBbHbBIX MOLWHOCTEN, NO3TOMY
Bbl peLlnIn 06paTUTbCS K MpeacTaBUTENSIM OnKalLlero agata-ueHTpa.

B maTa-ueHTpe HaxoauTCsA n CepBepoB, KOTOPblE MOXHO apeHaoBaTh.
CepBepbl pacnonoxeHbl B psifl ¥ NPOHYMepoBaHbl 0T 1 10 n cneBa Hanpago.
CTOMMOCTb apeHAbl -0 U3 HUX paBHa ¢; pybren, a ero BblYMCANTENbHAS MOLL-
HOCTb paBHa p;. Y Bac ecTb C pybnen, n BaM HEOHXOAMMO apeHA0BaTb CyM-
MapHO KakK MUHUMYM P e AVHNL, BbIYUCANTENBHOW MOLLHOCTW. o NnpaBunamM
faTaueHTpa, Kabenu Bbl NpefocTaBnseTe caMu, MO3TOMY Bbl Obl XOTENN MU-
HUMW3MPOBATb PaCcCTOAHWE MeXy NePBbIM U NMOCAEAHVMM apeHA0BaHHbIM
CEepBEPOM.

30

Solutions

D. Volcanoes

We can find the last day before flooding for each cell, and then select the max-
imum. This suffices for the first two subproblems (enough to consider only
the four corner cells for the first subproblem), but is too slow for the remaining
subproblems.

A binary search for the day d such that there are non-flooded cells on day
d but not on day d + 1 may be used.

We now need to quickly determine whether there are non-flooded cells on
a given day. Use a sweeping line method. A vertical line scans from left to
right and is represented by an 1 x M array. Each element of this array is the
number of volcanoes that cover the corresponding cell at that moment. We
are interested in events of two types, the start of a square area and an end of
a square area.

For a square start event we need to increase by one each array element
from the top edge of the square to the bottom edge (or vice versa, depending
on the implementation). For a square end area we need to subtract 1 from
each. For each position with events, find the minimum in the array. A mini-
mum of O means that there is an non-flooded cell. If allminimums are positive,
it means that the island is completely flooded.

A naive implementation will run in O(nmlog m) which allows to solve the
third subproblem. Finally, using a segment tree to update and find minimums
in the array will allow an O(nlog nlog m) solution to solve the fourth subprob-
lem.

E. Penalty

To solve this problem one doesn’t need to calculate area. Since all small rect-
angles have same area, you just need to count the number of rectangles hav-
ing “penalty probability” not less then 0.65. Next you need to sort the players
by number of such rectangles and their names.

For each region the "penalty probability” is calculated as the product of
the probability to score penalty by the player and the probability concede the
penalty for the keeper (which is simply 1 — probability to save penalty).

One of the possible solutions (in Python) follows:

def negation(p):
15
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return 1 - float(p)

n, m = map(int, input().split())
players_count = int(input())
keeper = []
for i in range(n):
keeper.append(list(map(negation, input().split())))

players = {}
for i in range(players count):
player name = input()
players[player name] = 0@
for j in range(n):
temp = list(map(float, input().split()))
for 1 in range(m):
if keeper[j][1l] * temp[l] >= 0.65:
players[player_name] += 1

players = sorted(players.items(),
key=lambda kv: (-kv[1], kv[@]))[:5]

for player in players:
print(player[0])

F. Yet another unusual equation

Taking into account the bounds x < v/Pand x > g, we see that m is either

equal to the number of digits of v/P or one less.
From the initial equation (1), using the Vieta theorem, we obtain:

X +(m—-1)x—m—P=0.

2X=—m+1+/4p+(Mm+1)2

We see that for x to be integral, we need the number \/4p + (m + 1)2 to be
integral. Finding a suitable m allows us to find x.

16
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Ycnosusa 3agad

G. OueHKa Knacrepusauunu

OrpaHuyeHve No BpeEMeHMU: 1 cekyHAaa
OrpaHunyeHue no NnamMmaTu: 256 MerabanT

Knactepusauma sSBNSeTCA BaxKHeWLeN 06NacTbio HbIHE MOMYASPHOrO
MaLlWMHHOIO 0ByYeHus. 3afada Knactepuaunv hopMyampyeTca cneayro-
LM 0BpPa3oM: aHO N O6bEKTOB, ClieayeT pa3buTb X Ha M MHOXeCTB (KO-
TOpble Ha3blBaKOT K1acTepamiu) N0 ONpeaeneHHOMY Npr3Haky (Hanpumep, No
PACCTOAHMIO UM KaKUM-TMOO OBLLIM YepTam).

MapWHa npuaymMana HoBbIi METOA KnacTepuaauunu. [1na Toro, 4Tobbl no-
HATb, HACKOJSIbKO XOPOLIO OH paboTaeT, MapuHa 3anycTuna ero Ha AaHHbIX,
QNS KOTOPbIX e/l M3BeCTHO aTasloHHOoe pasbueHne Ha KnacTepbl. [loMoruTe
MapWHe nocynTaTb KOIMYECTBO Nap OOBEKTOB, KOTOPbIE ee anropuTM onpe-
Aennn KoppekTHo. MNapa 06bekTOB ABASETCA KOPPEKTHO onpeaeneHHon B
[BYX Cnyydasix: TMb6o 0b6a 06bekTa HaxoAAaTCA HaXOAMTCA B OAHOM KnacTepe
B 060MX pas3bueHusx, Moo B 060UX PasbUeEHMAIX 3TN 0OBbEKTbI HAXOAATCS B
pasHbIX KnacTepax

dopmMaT BXOAHbBIX AAHHbIX

B nepsoit cTpoke comepxkatcs umcnanumm (1 < m < n < 105) — KOJU-
4ecTBO 06BEKTOB M KNACTEPOB, COOTBETCTBEHHO. BTOpas CTpoka Coaeps»KuUT
onuncaHwve aTanoHHOM knacTepusaunu: nuncen a; (1 < a; < m) — Homep, Npu-
CBOEHHbIN -MYy 06 bEKTY B 3TafIOHHOW KNacTepuaaummn. TpeTba CTpoKa coaep-
XKWUT ONUCaHue KnactTepmnsaumm, BblAaHHOM anroputMoM MapwHbl: n yncen b;
(1 < b; < m) — HOMep, NPUCBOEHHbIN I-My O6BEKTY B pesyfbTaTe UCMosHe-
HUS MeToaa MapuHbl.

dopmaT BbIXOAHbIX AAHHbIX
BbIBEANTE OAHO YMCIIO — KOMYECTBO Nap KOPPEKTHO onpeaesieHHbIX 06 bek-
TOB.

Cucrtema oueHUBaHUA

[aHHas 3agadya coaepXxnT Tpu noasagadn. bannbl 3a nogsagadvy Haumucns-
FOTCSI TONBKO €C/M BCe TeCTbl 3TOW NoA3agayn nporaeHsl. [logsagayn oue-
HMBAKOTCHA HE3ABMCKMO.

Nopg3apaua 1 (6annos: 30)
n < 1000

MNopsapgaua 2 (6annos: 40)
29
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F. Ewe oaHO HeobblYHOE ypaBHEHME

OrpaHuyeHne No BpeMeHMN: 2 CeKkyHAbl
OrpaHunyeHme no NaMaTu: 256 Mmerabant

PaccMoTpuM ypaBHeHue
X2 +mX+b—P=0, M

rae mcoBnafaeT C KOMMYeCTBOM ECATUYHBIX LMbP NONOXKUTENBHOMO KOPHS
ypaBHeHus (1), a uncno b — oTpuuaTenbHblil KopeHb ypaBHeHus (1). Tpeby-
eTca A5 3a[]JaHHOr0 Lenoro P HanTK Lenblii MONoXUTeNbHbIN KOPeHb ypaB-
HeHua (7).

dopmaT BXOAHbIX AAHHBIX
OaHo yenoe uncno P (0 < P < 1021000y,

dopmMaT BbIXOAHbIX AAHHbIX

BbixogHow dain gomkeH cofepykaTb NONOXKUTENbHbIN LIENbIA KOpeHb ypaB-
HeHunst (1). ECnv Lenoro nonoXmnTenbHoro KopHs y ypasHerus (1) HeT, To ne-
yaTaeTca -1.

CucTtema oLeHUBaHUA

[laHHas 3ajada coaep>XnT YeTbipe noasanadu. bansbl 3a nepsble TpY Noa3a-
Jlaun HaYUCNAKTCA TONbKO EC/IM BCe TeCTbl AaHHOM noAsagadn nponaeHbl.
Bannbl 3a TeCTbl YeTBEPTOM NoA3ahaun HauMCNAOTCA HesaBMCUMO. Noasa-
Jlaym OLIEHMBAKOTCA HE3ABUCMMO APYr OT Apyra.

MNoa3apaua 1 (6annos: 10)
P < 10°.

MNoa3apaua 2 (6annos: 20)
P <1070

Noa3apaua 3 (6annos: 30)
P < 10%.

Noa3apaua 4 (6annos: 40)
HeT AoNONHUTENbHbBIX OrPaHNYEHNA.

Mpumep BXoAHOro U BbiIXogHoOro ¢paiinos

CTaHAapTHLIA BBOA
208 14

CTaHAApPTHLIA BbIBOA
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Solutions

G. Clustering evaluation

The first subtask can be solved by simply iterating over all pairs 1 <i<j<n
and checking the condition in the problem statement: either a; = a;and b; = by,
or a; # a;and b; # b;. This solution works in O(n?).

For the second subtask you can use the following approach. For each pair
of clusters (i, ) calculate the number of elements having this pair: count]i][j] —
number of k that have a, = i and b, = j. Then the number of pairs, sat-
isfying the first condition is equal to 3 ; countilieountiI=) - Number of pairs

satisfying the second condition can be calculated, iterating over two pairs
of clusters (iy,/;) and (5, j,), where iy # i, u j; # j,. For all such pairs, add
count[i;][j;] - count[i,][j,] to the answer.

Full solution for this problem goes as follows. If we view pairs (a;, b;) as
points on a 2D plane, then the answer to this problem is the number of pairs
of points that are either equal, or not lie on the same vertical or horizontal line.
First, let's calculate the array count|][j], the same as above. Because j and j
can be up to 10°, you can't use arrays, so use either the analogue of map in
your programming language, or sort pairs (a;, b;). Also, for each cluster in the
first and second clusterization calculate the number of objects in that cluster.
Number of equal points can be calculated the same as in previous subtask.
Let's call this number A.

Let's calculate B — number of pairs of points that lie on the same vertical
line. Itis equal to sum of X(Xz’”, where x goes over all sizes of clusters in the
first clusterization. Likewise, define C as the number of pairs of points on the
same vertical line: it is equal to sum of y(yz’”, where y goes over all sizes of
clusters in the second clusterization. Then number of points not on the same
vertical or horizontal line is equal to D = ”(”T’” —B—C+ A, (we add A back
because we subtracted pairs equal points twice). All these calculations can
be done in O(n), output A + D after that.

H. Parallel computing

First, let's try solving the problem for a fixed L. We will solve this us-
ing dynamic programming: dpl/][c] is the maximum total power, if we con-
sider some subset of first / servers, having cost < c¢. Transition from
dpl[i][+] to dp[i + 1][+] can be done in O(C) time: for all j relax the DP state

17



PeweHns

dpli + 1][j] = max(dpli][j], dp[i]j — w[i]] + v[i]). Now, fix L, add servers one by
one and stop when we have dp[i][C] < V. This solution works in O(nC) time for
afixed L and in O(n?C) time in total, which should pass first two subtasks.

There are multiple ways to optimize this solution to O(nClogn) or O(nC)
time. Notice that answers in the output are non-decreasing. This allows us
to guess that a the two pointers technique can be applied to this problem.
For the two pointers technique we would need a data structure with following
operations:

+ Add the server to the right,
+ Remove the leftmost server,

+ Check whether there is a subset of servers with cost < Cand power > V.

These operations resemble the queue data structure. If we manage to
support these operations and calculate DP values at the same time, then we
should be able to solve this problem.

Itis known that a queue can be simulated using two stacks. Based on this
implementation, for example, we can add a «find a minimum element in the
gueue» operation. Let's show how we implement the data structure described
above in the same manner.

The queue contains two stack, each one of them storing rows of DP values
dp for all servers stored under the current element in that stack. It's easy to
remove the top element: just discard the top of the stack and we are done. To
add an element on top of the stack, we have to perform the DP transition simi-
larly as above. To check whether there is a good subset of servers, we have to
«unite» DP rows on top of two stacks. Luckily, we are only interested in the last

element of this array, and it can be found in O(C) time: m%mox(dm [+ dp,[C—1]).
=

Finally, we are able to implement a queue with required operations, each op-
eration works in O(C) time. The two pointers method required O(n) such oper-
ations, so the whole solution works in O(nC) time, which fits the time limit

18
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Mpumep BXOAHOrO M BbiIXxogHOro ¢aiinoB

CTaHAApTHbIN BBOA

CTaHAAPTHbIA BbLIBOA

33

6

0.05 0.90 0.05
0.95 1.00 0.95
0.75 1.00 0.75
Alan Dzagoev
0.85 0.90 0.85
0.95 1.00 0.95
©.85 1.00 0.85

Sergey Ignashevich
0.87 0.87 0.87
0.85 1.00 0.85
0.85 1.00 0.85
Artem Dzyuba
0.90 0.90 0.90
0.90 1.00 0.90
0.75 1.00 0.75
Alexandr Golovin
0.80 0.80 0.80
©.85 1.00 0.85
0.75 1.00 0.75
Denis Cheryshev
0.85 0.80 0.85
0.85 1.00 0.85
0.85 1.00 0.85
Mario Fernandes
0.75 0.90 0.75
0.75 1.00 0.75
0.55 1.00 0.55

Alan Dzagoev
Alexandr Golovin
Artem Dzyuba
Denis Cheryshev
Mario Fernandes
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dopmaT BbIXOAHbIX AAHHbIX

MporpamMma [o/pKHa BbIBECTU MUMeEHa MATEPbIX UIPOKOB COOPHOW Poccuu,
KOTopble ByayT 6UTb neHanbTh. Kaxaoe nMa JO/MKHO HauMHaTbCA C HOBOM
CTPOKM.

CuncTtema oueHNBaHWSA

[aHHana 3apava cogepxuT ABe noAsagayn. bannbl 3a nogsagavy Hauncns-
FOTCA TONBbKO €CNW BCE TECTbI 3TOM NoAsagadn npondeHbl. MNoasagavdm oue-
HMBAOTCHA HE3ABWCKMO.

MNoa3apaua 1 (6annos: 30)
N<2,M<2,K<10.

Noa3apaua 2 (6annos: 70)
Be3 AoN0NHUTENbHbIX OrpaHUYeHIiA.

3ameyaHue
B Teopur BEPOSITHOCTEN CyMMa BEPOATHOCTEN B3aUMOUCKITFOYaEMbIX CObbI-
Tui paBHa 1.

P(A) 4+ P(A) = 1,
rae A — HeKoTopoe cobbiTue (Hanpumep, UrpPoK 3abus neHansTu), A — oTpu-
LlaHMe 9TOro cobbITUS (BpaTapb OTOWUN NeEHaNbTH)
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3agaumn

A. Jln6epb6an

OrpaHuyeHne No BpeMeHU: 2 ceKkyH[bl
OrpaHunyeHne no namaTu: 256 merabant

Ha nnaHete JInbepnyH o4yeHb NOGAT TaHLeBaTb. TaHLeBaNbHbIA 3a
rnaBHoro ABopua JInbepnyHa npeactaBnseT cobor NPSIMOYroNbHUK h x W,
roe h — BbiCOTa, W — LUMPMHA NPAMOYronbHMKA. KneTkn NpsiMoyronbHuKa
NPOHYyMepoBaHb! Yncnammn ot 1 Ao hw Kak NoKasaHo Ha PUCYHKE.

T 2 w
W+ 1 W+ 2 2w
(h—T)w+1 hw

TaHel, 04eHb MPOCT M COCTOUT TONBKO U3 OHOI0 AENCTBUS, KOTOPOE Mo-
BTOpSAETCS K LWaros: BHaYasie BCE TaHLOPbl CTOAT B KaXA0M KNeTKe npsamo-
YrofnbHVKa. 3aTeM B pesynbTaTe Liara Kaxkiblii U3 HUX NePexoanT B CoCef-
HIOKO KJIETKY COrflacHO HanpaB/ieHWto, HanncaHHOMY Ha CaMol KNeTKe 1 He
3aBUCALLEMY OT TaHLOpa, KOTOPbIV B 9TOW KNETKE HAaXOAUTCS.

B rnaBHOM ABopLe JTnbepnyHa roToBATCa K LepeMOHUM 3aKpbITUa J1u-
6epSIYHCKUX UHTEMNEKTYalNbHbIX Urp. Bac Nonpocunin nomMoYyb B 9TOM HEMpo-
CTOM fiene. MNMokaxknte TaHUopaMm, rae Kaxkablin M3 HUX ByaeT CToATb nocne k
LIaros TaHuUa.

dopMaT BXOAHbIX AAHHbIX

B nepBoi CTpoke cogepxkuTcs 3 uUenbix uucna: h, w ou kK
(1 < h, w < 100, 0 < k < 109 hw 4eTHO) — pasmepbl TaHLEBasIbHO-
ro 3af1a U Y1Co NOBTOPOB COOTBETCTBEHHO. CneaytoLLme h CTPOK coaepykaT
onucaHne ABMXKeHWUM TaHua. Kaxkaas cTpoka COCTOMT M3 W CMMBOSIOB «L»,
«R», «D» 1nn «U», COOTBETCTBYIOLLMX HaNpaBeHWaM BeBO, BMNPaBo, BHU3
1 BBEpX. HanpaBneHusa 13 Kaxkaon KNeTku BedyT B APYryto KeTKy 3ana, a
TakKXKe B KaXKayro KIETKY MOXHO NMPUATK M3 POBHO OAHOM APYrOW.

dopmaT BbIXOAHbIX AAHHbIX

BbiBeiMTe KOHEeYHble MO31LMK TaHLIOPOB B Crieaytollem dhopmMaTe: B KaXK oM
13 h CTPOK AO/MKHbBI COAEPXKATbCSt W HOMEPOB TaHLIOPOB, CTOSILLIMX B COOT-
BETCTBYHOLLMX MeCTax.
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Cuctema oueHNBaHUSA

[aHHaa 3apada cogepuT ABe noAsagayn. bannbl 3a nogsagavy Hauncns-
FOTCA TONBbKO €CNM BCE TECTbl 3TOW NoA3afayn 1 BCex npedyLimx noasagay
NPOMNLEHbI.

Noa3apaua 1 (6annos: 50)
k < 100.

MNoa3apaua 2 (6annos: 50)
Be3 AoN0HUTENBbHbIX OrpaHUYeHIiA.

Mpumep BxoaHOro U BbixogHoro ¢aiinos

CTaHAapTHLIA BBOA CTaHAAPTHbLIA BbIBOA
343 10 9 4 8
DLRD 6537
DUUL 2112 11
RURL

B. MpaspHecTBO 3Be3/ Ha nsiaHeTe bl

OrpaHuyeHmne no BpeMeHH: 1 cekyHaa
OrpaHuyeHne No NamaTu: 256 merabant

BaLu KocMUYeCKmI Kopabnb NOAyYMI NOBPEXAEHUS 1 TPeOYET PEMOHTA.
Bnavxkailwas nnaHeTa, Ha KOTOPOW MOXHO MPOBECTM PEMOHT, Ha3blBaeTcs bl.
OAHaKo B AaHHbIN MOMEHT Ha NnaHeTe 0ObSABEH CE30H OUNLLIEHMSA, BO Bpe-
M$1 KOTOPOTrO blaHLbl HE MPUHNUMAKOT KOPabnn 13 BHELLHEro Mmnpa. 13BecTHO,
YTO KOCMOMOPTbI MfaHeTbl BHOBb OTKPOROTCH TOSIbKO B AeHb GnMxKalLlero
chneaytoLlero npasgHecTea 3ee3a.

[peBHAA KynbTypa NaaHeTbl bl HyMepyeT AHW NOAPSA «OT COTBOPEHMUS
Mupax. [NpasaHecTBa 3Be3/ YCTPamMBarOTCA B Takme [HW, YTO KaXKAaa BXO-
OA11aa B HOMep AHA umdpa kK NOBTOPSIETCS B HEM POBHO K pas. Hanpumep B
333212-i aeHb cocToMTCA Npa3aHeCTBO 3Be3 .

OnpepennTe, KOraa OTKPOKTCA KOCMOMOPTbI NnaHeThl bl, 3Haa HoMep ce-
FOAHSALIHEro HA MO blaHCKOMY KaneHaapHo.

dopmMaT BXOAHbIX A@HHbIX
OaHo uenoe yncno N (0<N < 10%°) — HoMep CerofHALIHEro AHA MO bIaHCKOMY
KaneHzapto.
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E. MeHanbTM

OrpaHuyeHve No BpeMeHU: 2 CeKkyHAbl
OrpaHuyeHve nNo namMaTu: 256 merabanTt

Ha Halmx rnasax BepLumntcs dhyTéonbHasa nctopus. CéopHas Poccuinckom
depepaummn no hyToéoNy BNepBble Npeoaosnena rpynnoBor atan u 1/8 yemnu-
OHaTa Mupa no dytéony. Ho B 1/4 duHana conepHukom dyT6onmcToB Poc-
cum ABnAsieTcsa cobopHass XopBaTun. TpeHep cbopHon CTaHucnae YepyecoB
MNOHUMAET, YTO eAVHCTBEHHbIV LLIAHC NOB6eANTb — 3TO CEPUS MOCIeEMaTUEBbIX
neHanbTu. MoaToMy KOMaHAa TPeHUpyeTcs 61UTb NeHanbTw.

[1ns Toro, 4To6bl BbIGPaTh Hanbonee NOAXOAALMX UTPOKOB /19 CEPUN Me-
HanbTW 6bINO peLleHo COCTaBUTb "KapTy NeHanbTn'ana BCex UrpokoB cHop-
HOW 1 ronkunepa céopHon Xopeatun JaHnena Cybalumya. [1ns aToro Bopo-
Ta, NpefcTaBnatoLIMe COBOM NPSIMOYTONbHUK, pasaenunm Ha N x M paBHbIX
NPAMOYIONbHMKOB. 15 KaXKaom M3 aTnx 06nacTer N0 AaHHbIM CTaTUCTUKM
MaTyen BbIYMCMAN BEPOATHOCTM NONACTb B 3Ty 06/1aCTb A5 UTPOKOB U OT-
OUTb MAY 4119 BpaTaps.

TpeHepcKWin WTab peLins COBMECTUTb Ty MHPOPMALIMIO 1 BbiGpaTb Tex
MIPOKOB, Y KOTOPbIX HanbombLuaa niowaib 06nacTein, rae BEpOATHOCTb 3a-
6uTb NeHanbTy He MeHee 0.65. EcnM y HECKOMbKUX MIPOKOB 3Ta Nnolladb
OVHaKOBas, TO AOMKHbI ObITb BbIOPaHbI Te, MMEHa KOTOPbIX CTOAT paHblue
B nekcrKorpadburyeckoM cnmncke.

[1ns o6nacTn BepOATHOCTb 3a6UTb NeHaNbTV — 3TO NMPOU3BEAEHNE BEPO-
ATHOCTEN 3a61Tb FO/1 UTPOKOM W MPOMYCTUTb MSY BPaTapeMm.

PaspaboTaiTe NporpaMmmy, KoTopast MOMOXET TpeHepam nogobpaTth ns-
TepbIX UIPOKOB, KOTOpble 6yAyT 6UTb NeHanbT B UFpe ¢ KOMaHAon XopBa-
TIn.

dopmaT BXOAHbIX A@HHbIX

Ha Bxof nporpamme aatotca uenble uncna N M (0 < N,M < 100). B cne-
AyroLLIEN CcTpoKe faeTcest Lenoe yncno K (6 < K < 100) — 4ncno nurpokos B
cbopHoi. [lanee NpMBOANTCS ONMcaHWe «kapTbl MeEHANbTW» rofk1nepa céop-
Hon XopBaTun JaHunena Cybalumnya, a 3aTeM NePedmCcnaoTCs UMEHa UrPOKOB
cH60pHOM (MMSA 1 haMunns) 1 X «KapTbl MeHaNbTU».

«KapTa neHanbTu» NpeacTaBnaeT cobon matpuuy N x M, anemMeHTbl MaT-
puubl a; (0 < a; < 1) — AecATUYHbIE YncsIa C ABYMSA 3HaKamu nocsie sans-
TOM — BEPOSTHOCTM MO0 OTOUTb NeHanbTU ANA BpaTaps, Mbo nonacTb B
3Ty 06nacTb AN Urpoka.
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dopMaT BXOAHbIX flaHHbIX

B nepBoit cTpoke HaxoaaTes 2 uenbix yvcna: NuM (1 < N, M < 150000) —
KOJIMYECTBO BYNIKAHOB M pa3mMep ocTpoBa. Cneayrolime N CTPOK CoaepxkaT
napameTpbl BYNKaHOB. KaxJas CTPOKa COAEPXWUT 3 Uenblx Yucna: X;, Vi,
(1 < x,y, < M1 < t; < 150000) — KoopAMHaTbLI MecTa U AeHb Havana
N3BEPXKEHNS O4epeHOro ByfiKaHa. MecTo Havana n3Bep>KeHus y BCeX BYIT-
KaHOB pasHoe. [apaHTUpyeTCs, YTO MOXHO Pa3MEeCTUTb CTaHUMIO Tak, YTo
OHa npopaboTaeT XoTs 6bl OAMH AEHb.

dopmMaT BbIXOAHbIX AAaHHbIX
BbiBEeANTE OAHO Lieoe YMCI0 — MakCUMalbHOe KOIMYECTBO AHER, KOTopoe
MOXXeT NpopaboTaTb CTaHLMS.

CucTtema oLeHUBaHUA

[laHHasn 3agada codepXnT YeTbipe nodsagadun. bannbl 3a nogsagady Haumc-
NATCSA TONbKO €CIM BCE TECTbI 9TON Nof3afayn npoiaeHbl. [ogsanaum ole-
HUBAKOTCA HE3aBUCKMO.

MNoa3apaua 1 (6annos: 10)
N=T.

Noa3apaua 2 (6annos: 20)
1 <N, M<100.

MNoa3apaua 3 (6annos: 30)
1< N, M < 2000.

Noa3apaua 4 (6annos: 40)
Bes JonoNHUTENbHbIX OrpaHNYeHNIA.

Mprmep BXOAHOrO 1 BbIXOAHOrO ¢palisioB

CTaHAApTHbIA BBOA
10 5
1

CTaHAa pTHbIﬁ BbiBOA

B R ROV u
[

RO O®O®

NN PR W
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dopmaT BbIXOAHbIX AAHHbIX
BbiBeAUTE €AVHCTBEHHOE LIEI0e YNCI0 — HOMEP [HS, B KOTOPbI COCTOUTCA
6nuyKkalLlee cneaytollee npasaHecTso 383y,

Cuctema oueHMBaHUA

[aHHaa 3apada cogepxmT ABe noasafaqyn. bannbel 3a noazagavy Hauncns-
FOTCA TONbKO B TOM CIy4ae, eC/IM BCE TECTbI 9TOM NOA3aAauv NnponaeHsl. Mof-
3a/ja4v OLIEHMBAOTCHA HE3aBUCUMO.

Nop3apaua 1 (6annos: 30)
Bo Bcex TecTax faHHom noasagaqun N He npesocxogut 237

Nopsapaua 2 (6annos: 70)
[JononHNTENbHbIX OrpaHnYeHnin Ha N HeT.

MprMmepbl BXOAHOr0 U BbIXoAHOro ¢paiinos

CTAHAAPTHLIA BBOA CTAHAAPTHLIA BbIBOA
19 22
22 122
C. WrpaBcnoBa
OrpaHuyeHune no BpeMeHu: 2 CeKkyHAbl
OrpaHuyeHve No NaMaTK: 256 merabant

MHOrMM M3BECTHa Urpa B «C/I0OBa», B KOTOPOMN HECKONbKO MIPOKOB MO
ouYepean roBopAT C0Ba U3 HEKOTOPOro Habopa TakMM 06Pa30M, YTOObI Nep-
Bast OyKBa O4epefHOro CoBa coBnagana c nocnefHen 6yKBow npeaplaylile-
ro C/I0Ba, NpUYeM C10Ba NOBTOPSATLCS He MOTYT. [1epBoe CNOBO MOXET 6bITb
Nto6bIM. B KayecTBe HabOPOB COB YaCTO MCNOMNb3YHOTCH, HAaNpUMeEp, Ha3Ba-
HUS FOPOLOB, XXMBOTHbIX MW PACTEHNN.

Bacsi o4eHb ntobUT 3Ty UIpy, OAHAKO 3aMeTWIT, YTO MHOrAa, Ha4aB Urpy Ha
OfHOM M3 CMIOB, HEKOTOPbIE APYyrue CNoBa N3 Habopa HMKOrAa He MOryT ObITb
Ha3BaHbl B TEYEHME UrPbl BHE 3aBMCUMOCTM OT AENCTBUIA MFPOKOB. Tenepb
Bacto nHTepecyeT, Kakoe MUHUMaNbHOE KOTMYECTBO HOBbLIX CIOB HEOOXOAM-
MO A06aBUTb K UCXOAHOMY HAabopy AN TOro, 4TobbI Npu MHOH60M BbIO6OPE ABYX
CnoB (Ha4anbHOro v LeneBoro), UrPOKK MOrv 6bl FOBOPUTL COBA B TAKOM
nopsiake, YTobbI LieNeBoe CI0BO BCTPETUIIOCH B UMPE.
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dopmaT BXOAHbBIX flaHHbIX

B nepBoW CTpoKe HaxoAnTcs ABa Lenblx Ynucna: N — KonmnyecTBo 6yKB B afl-
daute n M (1 < N, M < 100 000) — KONMYECTBO CNOB B MCXOAHOM Habope.
B cneaytoLmx M CTpoKax OMMUCbIBAOTCA CIIOBa, BXOASILLIME B UCXOAHbIV Ha-
6op. B /-1 cTpoke AaHbl ABa YMcna; HOMep NepBoW U nocneaHen 6ykBbl i-ro
cnoBa. bykBbl B andaBunte HyMepyroTcs C eANHULbI.

dopMaT BbIXOAHbIX AAHHbIX
BbiBeanTe eANHCTBEHHOE YNCIO — MUHMMAaSIbHOE KOMMYECTBO HOBbIX CIIOB,
KOTOpPOe HeOHX0AMMO A06aBNTL B HAOOP.

Cuctema oueHUBaHUA

[aHHas 3agada coaepXnT Tpmn noasafdadn. bannbl 3a nogsagady Haumcns-
FOTCSI TO/IbKO B TOM C/lydae, eCiv BCe TECTbI 9TOW noA3afadn nponaeHsl. [1oa-
3a7]a4M OLIEHNBAKOTCHA HE3ABMCKMO.

Noa3apaua 1 (6annos: 30)
Bo Bcex TecTax aaHHon noa3agadn N u M He npeBocxoasT 20.

Noa3apaua 2 (6annos: 30)

[ononHnTeNnbHbIX orpaHmnyeHiin Ha N n M HeT. FapaHTUpyeTcs, YTo AN Kax-
[0V 6yKBbI andasunTa CyLLECTBYET CMI0BO, KOTOPOE HAYMHAETCS U/WUNK 3aKaH-
YMBaETCS Ha 3Ty BYKBY.

Noa3apaua 3 (6annos: 40)
[1oNONHNTENBbHBIX OrPaHNYEHNI HeT.
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Mpumep BXOAHOrO M BbiIXxogHOro ¢aiinoB

CTaHAApTHbIN BBOA CTaHAAPTHbIA BbIBOA

=
=
N

P RrROVUOONOULE, WNEREUO
NPhPYNYNOUOPPOTUIRLRWN

D. BynkaHbl

OrpaHuyeHne No BpeMeHU: 10 cekyHAa
OrpaHunyeHne no namaTu: 256 merabant

YdeHble AoNrMe rofbl NPOBOAMAN HABNKAEHMA HA BYIKAaHAMM Ha OAHOM
ocTpose. OCTPOB NpeacTaBAseT U3 cedbs kBagpaT M x M KNeToK, CTPOKN 1
CTON6LbI KOTOPOro HyMepyroTest oT 1 Ao M.

Y Kaxk[0ro By/SiKaHa eCTb [Ba BaXKHbIX NapamMeTpa: MecTo 1 AeHb Havana
n3BepXKeHns. BynkaHbl M3BepratoT naBy, KOTOpast B IeHb Hayana naBepxe-
HMS 3aMNOJTHAET TONBbKO KNETKY B MECTe Havana U3Bepy)KeHus. Ha cneayroLumi
JleHb NlaBa pas3NMBaEeTCs M 3anoNHaeT keagpaT 3 x 3, Ha TPETUN AeHb NaBa
3anofHaeT KBaapaT 5 x 5, n Tak ganee. LIeHTpbl BCex aTUX KBaZpaToB COB-
najatoT C MECTOM Havana n3BepykeHus. BynkaHbl gpyr Ha Apyra He BAMAIOT,
1 pacnpocTpaHeHne NaBbl Ka)Joro ByikaHa NPOUCXOANT HeE3aBUCUMO.

Y4yeHbIM yAanochb BbIYMCAUTb TOYHOE KOMMYECTBO BYJIKAHOB M UX Na-
pamMeTpbl. [1na ganbHenwmnx nccneaoBaHuin Hy>KHO Ha OCTPOBE MOCTaBUTb
CTaHLMIO, KOTopast 3aHMMaeT OAHY KIeTKY. YUYeHbIM MHTEPECHO, Kakoe MaK-
CMMasibHOe KONMMYECTBO AHEN MOXeT npopaboTaTb cTaHumsa. CTaHums cTa-
HOBUTCSI HEPAabOTOCMOCOOHOM B TOT fA€Hb, KOrAa ee KneTka 6yaeT 3aToneH
NlaBoM.
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