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1. Introdução 

As Olimpíadas Internacionais de Informática, IOI – International Olympiad in Informatics –
http://www.ioinformatics.org/index.shtml são uma das mais antigas (desde 1989) das 
nove principais olimpíadas de ciência destinadas estudantes do ensino secundário de 
todo o mundo. As outras são as Olimpíadas de Matemática (desde 1959), Física (desde 
1967), Química (desde 1971), Biologia (desde 1990), Filosofia (desde 1993), Astronomia 
(desde 1996), Geografia (desde 1996) e Linguística (desde 2003). 
 
O objectivo principal das Olimpíadas Internacionais de Informática é estimular o interesse 
dos jovens pela informática e pelas tecnologias da informação. Os vencedores das IOI 
em cada ano são estudantes excepcionais e pertencem ao grupo dos melhores jovens 
cientistas mundiais no domínio da Informática. 
 
Este ano, as Olimpíadas Internacionais de Informática realizaram-se em Plovdiv, 
Bulgária, http://www.ioi2009.org/, entre 8 e 14 de Agosto, e Portugal foi um dos países 
participantes, entre 80, com uma delegação formada por três estudantes e dois líderes de 
equipa.  
 
Portugal tem estado presente regularmente nas IOI desde 1992. Desde 2005 a APDSI 
coordena a participação portuguesa. Portugal foi o país organizador da edição de 1998, 
que teve lugar em Setúbal e que trouxe até ao nosso país, no ano da Expo em Lisboa, 
mais de 300 estudantes de todo o mundo e seus acompanhantes. 
 
A equipa portuguesa para o concurso em Plovdiv foi formada pelos estudantes Rafael 
Schimassek (Escola Secundária José Estêvão), Pedro Abreu (Escola Secundária Jaime 
Moniz) e Francisco Huhn (Escola Secundária Sá da Bandeira). Estes três concorrentes 
foram seleccionados com base na sua classificação na final das Olimpíadas Nacionais de 
Informática, que decorreram no dia 29 de Maio nas instalações do Departamento de 
Ciência de Computadores da Faculdade de Ciências da Universidade do Porto. 
 
Integraram também a delegação portuguesa os líderes Pedro Ribeiro (Delegation Leader) 
e António Caleço (Deputy Leader), contando sempre com a preciosa ajuda do Prof. Pedro 
Guerreiro, que não pôde este ano estar presente fisicamente nas Olimpíadas, mas esteve 
em Plovdiv em espírito. 
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2. Conclusões 

Nos anos anteriores, os quatro melhores classificados nas Olimpíadas Nacionais de 
Informática eram seleccionados automaticamente para constituir a equipa portuguesa 
concorrente às Olimpíadas Internacionais. Desde 2005, com o início da organização por 
parte da APDSI, decidimos proceder de maneira diferente, convidando para um estágio 
de formação os oito melhores e escolhendo a equipa só no final do estágio, por meio de 
um concurso realizado em moldes semelhantes aos das Olimpíadas Internacionais. 
 
O objectivo desta medida é de duplo alcance: por um lado evita-se seleccionar os 
concorrentes com muita antecedência, para que não se descuidem na sua preparação e  
para garantir empenho máximo de todos no estágio; por outro lado, é dada formação de 
base a um leque mais alargado de alunos, conseguindo-se fazer evoluir alunos que 
mesmo não sendo seleccionados no ano presente, podem ainda participar noutros anos. 
Com efeito, tem sido o caso que alunos que não conseguiram lugar nos quatro primeiros 
num ano, conseguem nos anos seguintes garantir a sua selecção, sendo que indicam o 
estágio como ponto fulcral na sua evolução como participantes. 
 
Este ano, por imperativos financeiros de última hora, não foi possível realizar este 
estágio, mas é nosso propósito retomar a sua execução em edições posteriores. A 
prioridade foi dada por completo à participação de uma delegação portuguesa nas 
Olimpíadas e um esforço grande foi efectuado para garantir novos patrocínios. Mesmo 
assim, apenas foi conseguido o financiamento completo para quatro pessoas, pelo que 
foi decidido garantir a participação de três concorrentes e de um líder (algo que 
obrigatoriamente cada delegação tem de apresentar). O outro líder da delegação, o 
Deputy Leader, financiou a expensas próprias a sua ida às Olimpíadas. 
 
Mesmo sem estágio, o treino e preparação dos alunos seleccionados foi garantido com 
recurso ao voluntariado, entre outros, de antigos participantes (nomeadamente, por 
ordem alfabética, André Pinto, André Santos, Miguel Araújo e Miguel Oliveira), e com 
recurso à Internet.  
 
O critério de selecção para os três concorrentes foi a classificação na final das ONI. O 3º 
Classificado – Diogo Basto do Colégio Internato dos Carvalhos – desistiu da participação, 
pelo que estiveram presentes em Plovdiv o 1º, 2º e 4º classificados. 
 
Os três alunos seleccionados – Rafael Schimassek, da Escola Secundária José Estêvão, 
Pedro Abreu da Escola Secundária Jaime Moniz e Francisco Huhn da Escola Secundária 
Sá da Bandeira – viajaram para a Bulgária, acompanhados pelo Prof. Pedro Ribeiro 
(Delegation Leader) e pelo Dr. António Caleço (Deputy Leader). 
 
Nas Olimpíadas Internacionais de Informática, o concurso é constituído por duas provas, 
cada uma de cinco horas, em cada uma das quais são apresentados três problemas de 
programação que se encontram em anexo. 
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De acordo com as regras da Olimpíadas Internacionais, os concorrentes na primeira 
metade da classificação recebem uma medalha. Há medalhas de ouro, prata e bronze, 
distribuídas na proporção 1:2:3. Em anexo está a lista dos 149 medalhados, entre os 
quais se inclui um concorrente português. A classificação dos concorrentes não 
medalhados não é publicada, apenas é divulgada a pontuação de todos eles. 
 

Este ano Portugal conquistou uma medalha de bronze nas 
Olimpíadas Internacionais de Informática, por intermédio do 
aluno Pedro Abreu. Este resultado repete o êxito alcançado em 
2002, em que Portugal (por intermédio do aluno David 
Rodrigues) conquistou igualmente uma medalha de bronze nas 
Olimpíadas Internacionais de Informática realizadas na Coreia 
do Sul. No entanto, a classificação individual do Pedro Abreu 
superou a posição individual do David Rodrigues, pelo que 

efectivamente esta constitui a melhor participação de sempre de uma delegação 
portuguesa. 
 
Antes das IOI, os 10 melhores classificados das ONI foram também convidados a 
participar no concurso ibero-americano de programação por correspondência (CIIC), 
sendo que Portugal conquistou duas medalhas de prata e cinco de bronze. A organização 
local do CIIC em Portugal contou com o apoio logístico Universidade do Porto, da 
Universidade do Algarve, da Universidade Nova de Lisboa e da Universidade da Madeira.   
 
O sítio web das Olimpíadas Internacionais de Informática, 2009, cujo endereço é 
http://www.ioi2009.org/, contém mais informações sobre o evento, cuja página de entrada 
incluímos em anexo. 
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Anexo I - Sítio na web (http://www.ioi2009.org/)
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Home News  

Home

Bulgarian President Georgi Parvanov declared open
the ХХI International Olympiad in Informatics in Plovdiv

Mr. Georgi Parvanov (President of the Republic of Bulgaria),
Mrs Yordanka Fandakova (Minister of Education, Youth, and Science),
Mr. Slavcho Atanasov (Mayor of Plovdiv),
Mr. Kircho Atanasov (Chairman of the National organizing commettee)

Bulgarian President Georgi Parvanov's wish for the young people was that they find their Olympus in Informatics.
Managing  Director  of  International  Fair  Plovdiv  Ivan  Sokolov  addressed  words  of  greetings  to  the  guests  and
contestants and his wish was that they come back to Plovdiv as outstanding scientists, managers, and entrepreneurs.
Minister  of  Education, Youth,  and Science,  Mrs Yordanka Fandakova,  thanked the institutions and sponsors and
highlighted that updating Informatics education will be a priority to her. The ritual of saluting the flags of the Republic of
Bulgaria and of IOI and the performances by the Trakiya Folklore Ensemble received roars of applauses from the
crowded hall.

standing (from left to right): Mr. Georgi Parvanov (President of the
Republic of Bulgaria), Mrs Yordanka Fandakova (Minister of Education,
Youth, and Science) Mr. Slavcho Atanasov (Mayor of Plovdiv), Mr. Arturo
Cepeda (IOI President)

Design & development by ®KODAR Ltd.

Home http://www.ioi2009.org/

1 of 1 10-12-2009 14:08
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ARCHERY 
 
An archery tournament is held according to the following rules. There are N targets arranged in a 
line and numbered from 1 to N inclusive according to their place on the line (the leftmost target 
being target 1, and the rightmost target being target N). There are also 2*N archers. At any time 
during the tournament, there are two archers on each target. Every round of the tournament 
goes according to the following procedure: 
 
� The two archers on each target compete with each other and determine a winner and a 

loser between them. Then all archers are rearranged as follows: 
 

� The winners on targets 2 to N inclusive move to the target on their left (i.e., targets 1 to 
N - 1 respectively). 

 
� The losers on targets 2 to N inclusive, as well as the winner on target 1, remain on the 

same target. 
 
� The loser on target 1 moves to target N. 

 
The tournament continues for R rounds, with the number of rounds being at least as many as the 
number of archers (i.e., R ≥ 2*N). 
 
You are the only archer to arrive for the tournament exactly on time. All other 2*N - 1 archers 
have arrived early and are already standing in a line. What you have to do now is to insert 
yourself somewhere into the line amongst them. You know that after you take your position, the 
two leftmost archers in the line will start the tournament on target 1, the next two will start on 
target 2 and so on, with the two rightmost archers starting on target N. 
 
All the 2*N archers in the tournament (including yourself) are ranked by skill, where a smaller 
rank corresponds to better skill. No two archers have the same rank. Also, whenever two archers 
compete, the one with the smaller rank will always win. 
 
Knowing how skilled each of your competitors is, you want to insert yourself in such a way as to 
ensure that you will finish the tournament on a target with as small a number as possible. If there 
are multiple ways to do this, you prefer the one that starts at a target with as large a number as 
possible. 
 
TASK 
Write a program that, given the ranks of all archers, including yourself, as well as your 
competitors’ arrangement on the line, determines on which target you should start the 
tournament, so that you can achieve your goals as defined above. 
 
CONSTRAINTS 
1 ≤ N ≤ 200,000  The number of targets; also equal to half the number of archers 
2*N ≤ R ≤ 1,000,000,000 The number of tournament rounds 
1 ≤ Sk ≤ 2*N   The rank of archer k 
 



 
International Olympiad In Informatics 2009 

August 8 – 15, Plovdiv, Bulgaria 

 
Contest Day 1 - Archery 

 English 1.1 
 
 

Page 2 of 2 

INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N and R, separated by a space. 
• The next 2*N lines list the ranks of the archers. The first of these lines contains your rank. 

The rest of these lines contain the ranks of the other archers, one archer per line, in the order 
in which they have arranged themselves (from left to right). Each of these 2*N lines contains 
a single integer between 1 and 2*N inclusive. A rank of 1 is the best and a rank of 2*N is the 
worst. No two archers have the same rank. 

 
OUTPUT 
Your program must write to standard output a single line containing a single integer between 1 
and N inclusive: the number of the target on which you will start the tournament. 
 
GRADING 
For a number of tests, worth a total of 60 points, N will not exceed 5,000. 
Also, for some of these tests, worth a total of 20 points, N will not exceed 200. 
 
EXAMPLES 

Sample Input Sample Output 
4 8 
7 
4 
2 
6 
5 
8 
1 
3 

3 
 

 
You are the second worst archer. If you start on target 1, you will then go to target 4 and stay 
there until the end. If you start on target 2 or 4, you will just stay there for the whole tournament. 
If you start on target 3, you will beat the worst archer and then move to target 2 and stay there. 
 

Sample Input Sample Output 
4 9 
2 
1 
5 
8 
3 
4 
7 
6 

2 
 

 
You are the second best archer. The best one is already on target 1 and will stay there for the 
whole duration of the tournament. Thus, no matter where you start, you will always move from 
your target, going through all targets from 4 to 1 over and over again. In order for you to end on 
target 1 after 9 transitions, you have to start on target 2. 



 
International Olympiad In Informatics 2009 

August 8 – 15, Plovdiv, Bulgaria 

 
Contest Day 1 - Hiring 

 English 1.1 
 
 

Page 1 of 2 

HIRING 
 
You have to hire workers for a construction project. There are N candidates applying for the job, 
numbered from 1 to N inclusive. Each candidate k requires that if he is hired, he must be paid at 
least Sk dollars. Also, each candidate k has a qualification level Qk. The regulations of the 
construction industry require that you pay your workers in proportion to their qualification level, 
relative to each other. For example, if you hire two workers A and B, and QA = 3 * QB, then you 
have to pay worker A exactly three times as much as you pay worker B. You are allowed to pay 
your workers non-integer amounts of money. This even includes quantities that cannot be written 
with a finite number of digits in decimal form, such as a third or a sixth of a dollar. 
 
You have W dollars at hand and you want to hire as many workers as possible. You decide 
whom to hire and how much to pay them, but you have to meet the minimum salary 
requirements of those you choose to hire, and you have to obey the industry regulations. You 
also have to fit within your budget of W dollars. 
 
The nature of your project is such that the qualification level is completely irrelevant, so you are 
only interested in maximizing the number of workers without regard to their qualification level. 
However, if there is more than one way to achieve this, then you want to select the one where 
the total amount of money you have to pay your workers is as small as possible. In case there is 
more than one way to achieve this, then you are indifferent among these ways and you would be 
satisfied with any one of them. 
 
TASK 
Write a program that, given the different salary requirements and qualification levels of the 
candidates, as well as the amount of money you have, determines which candidates you should 
hire. You must hire as many of them as possible and you must do so with as little money as 
possible, while complying with the industry regulations specified above. 
  
CONSTRAINTS 
1 ≤ N ≤ 500,000  The number of candidates 
1 ≤ Sk ≤ 20,000  The minimum salary requirement of candidate k 
1 ≤ Qk ≤ 20,000  The qualification level of candidate k 
1 ≤ W ≤ 10,000,000,000 The amount of money available to you 
 
IMPORTANT NOTE 
The maximum value of W does not fit in 32 bits. You have to use a 64-bit data type, such as 
long long in C/C++ or int64 in Pascal, in order to store the value of W in a single variable. 
Please see the technical info sheet for details. 
 
INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N and W, separated by a space. 
• The next N lines describe the candidates, one candidate per line. The kth of these lines 

describes candidate number k and it contains the integers Sk and Qk, separated by a space. 
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OUTPUT 
Your program must write to standard output the following data: 
• The first line must contain a single integer H, the number of workers that you hire. 
• The next H lines must list the identifying numbers of the candidates you choose to hire (each 

of them a different number between 1 and N), one per line, in any order. 
 
GRADING 
For any given test case, you will receive full points if your choice of candidates enables you to 
achieve all of your goals, while satisfying all constraints. If you produce an output file with a 
correct first line (i.e., a correct value of H), but which does not meet the above description, you 
will receive 50% of the points for that test case. The latter will be the case even if the output file 
is not properly formatted, as long as the first line is correct. 
 
For a number of tests, worth a total of 50 points, N will not exceed 5,000. 
 
EXAMPLES 

Sample Input Sample Output 
4 100 
5 1000 
10 100 
8 10 
20 1 

2 
2 
3 
 

 
The only combination for which you can afford to hire two workers and still meet all the 
constraints is if you select workers 2 and 3. You can pay them 80 and 8 dollars respectively and 
thus fit in your budget of 100. 
 

Sample Input Sample Output 
3 4 
1 2 
1 3 
1 3 

3 
1 
2 
3 

 
Here you can afford to hire all three workers. You pay 1 dollar to worker 1 and 1.50 dollars each 
to workers 2 and 3, and you manage to hire everyone with the 4 dollars that you have. 
 

Sample Input Sample Output 
3 40 
10 1 
10 2 
10 3 

2 
2 
3 

 
Here you cannot afford to hire all three workers, as it would cost you 60 dollars, but you can 
afford to hire any two of them. You choose to hire workers 2 and 3 because they would cost you 
the smallest sum of money, compared to the other two-worker combinations. You can pay 10 
dollars to worker 2 and 15 dollars to worker 3 for a total of 25 dollars. If you were to hire workers 
1 and 2 you would have to pay them at least 10 and 20 dollars respectively. If you were to hire 1 
and 3, then you would have to pay them at least 10 and 30 dollars respectively. 
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POI 
Full Feedback Problem 

 
The local Plovdiv Olympiad in Informatics (POI) was held according to the following unusual 
rules. There were N contestants and T tasks. Each task was graded with only one test case, 
therefore for every task and every contestant there were only two possibilities: either the 
contestant solved the task, or the contestant did not solve the task. There was no partial scoring 
on any task. 
  
The number of points assigned to each task was determined after the contest and was equal to 
the number of contestants that did not solve the task. The score of each contestant was equal to 
the sum of points assigned to the tasks solved by that contestant. 
 
Philip participated in the contest, but he is confused by the complicated scoring rules, and now 
he is staring at the results, unable to determine his place in the final standings. Help Philip by 
writing a program that calculates his score and his ranking. 
 
Before the contest, the contestants were assigned unique IDs from 1 to N inclusive. Philip’s ID 
was P. The final standings of the competition list the contestants in descending order of their 
scores. In case of a tie, among the tied contestants, those who have solved more tasks will be 
listed ahead of those who have solved fewer tasks. In case of a tie by this criterion as well, the 
contestants with equal results will be listed in ascending order of their IDs. 
 
TASK 
Write a program that, given which problems were solved by which contestant, determines 
Philip’s score and his rank in the final standings. 
 
CONSTRAINTS 
1 ≤ N ≤ 2,000 The number of contestants 
1 ≤ T ≤ 2,000  The number of tasks 
1 ≤ P ≤ N  Philip’s ID 
 
INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N, T and P, separated by individual spaces. 
• The next N lines describe which tasks were solved by which contestant. The kth of these lines 

describes which tasks were solved by the contestant with ID k. Each such line contains T 
integers, separated by spaces. The first of these numbers denotes whether or not contestant 
k solved the first task. The second number denotes the same for the second task and so on. 
These T numbers are all either 0 or 1, where 1 means that contestant k solved the 
corresponding task, and 0 means that he or she did not solve it. 

 
OUTPUT 
Your program must write to standard output a single line with two integers separated by a single 
space. First, the score that Philip got on the POI competition. Second, Philip’s rank in the final 
standings. The rank is an integer between 1 and N inclusive, with 1 denoting the contestant 
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listed at the top (i.e., a contestant who has the highest score) and N to the one listed at the 
bottom (i.e., a contestant with the lowest score). 
 
GRADING 
For a number of tests, worth a total of 35 points, no other contestant will have the same score as 
Philip. 
 
EXAMPLE 

Sample Input Sample Output 
5 3 2 
0 0 1 
1 1 0 
1 0 0 
1 1 0 
1 1 0 

3 2 
 

 
The first problem was unsolved by only one contestant, so it is worth 1 point. The second 
problem was unsolved by two contestants, so it is worth 2 points. The third problem was 
unsolved by four contestants, so it is worth 4 points. Thus the first contestant has a score of 4; 
the second contestant (Philip), the fourth and the fifth contestants all have a score of 3; and the 
third contestant has a score of 1. Contestants 2, 4 and 5 are all tied according to the first tie-
break rule (number of problems solved), and according to the second tie-break rule (smaller ID) 
Philip ranks before the others. Thus Philip’s rank in the final standings is 2. He is only behind the 
contestant with ID 1. 
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RAISINS 
 
Plovdiv’s famous master chocolatier Bonny needs to cut a 
slab of chocolate with raisins. The chocolate is a rectangular 
block of identical square pieces. The pieces are aligned with 
the edges of the chocolate, and they are arranged in N rows 
and M columns, for a total of N*M pieces. Each piece has 
one or more raisins on it, and no raisins lie between or across 
pieces. 
 
Initially, the chocolate is one single, monolithic block. Bonny 
needs to cut it into smaller and smaller blocks until finally she has cut the chocolate down to its 
N*M individual pieces. As Bonny is very busy, she needs the help of her assistant, Sly Peter, to 
do the cutting. Peter only makes straight line, end-to-end cuts and he wants to be paid for every 
single cut he makes. Bonny has no money at hand, but she has plenty of raisins left over, so she 
offers to pay Peter in raisins. Sly Peter agrees to this arrangement, but under the following 
condition: every time he cuts a given block of chocolate into two smaller blocks, he has to be 
paid as many raisins as there are on the block he was given. 
 
Bonny wants to pay Peter as little as possible. She knows how many raisins there are on each of 
the N*M pieces. She can choose the order in which she gives Peter any remaining blocks, and 
she can also tell Peter what cuts to make (horizontal or vertical) and where exactly to make 
them. Help Bonny decide how to cut the chocolate into individual pieces, so that she pays Sly 
Peter as few raisins as possible. 
 
TASK 
Write a program that, given the number of raisins on each of the individual pieces, determines 
the minimum number of raisins that Bonny will have to pay Sly Peter. 
  
CONSTRAINTS 
1 ≤ N, M ≤ 50 The number of pieces on each side of the chocolate 
1 ≤ Rk,p ≤ 1000 The number of raisins on the piece in the kth row and the pth column 
 
INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N and M, separated by a single space. 
• The next N lines describe how many raisins there are on each piece of the chocolate. The kth 

of these N lines describes the kth row of the chocolate. Each such line contains M integers 
separated by single spaces. The integers describe the pieces on the corresponding row in 
order from left to right. The pth integer on the kth line (among these N lines) tells you how 
many raisins are on the piece in the kth row and the pth column. 

 
OUTPUT 
Your program must write to standard output a single line containing a single integer: the 
minimum possible number of raisins that Bonny would have to pay Sly Peter. 
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GRADING 
For a number of tests, worth a total of 25 points, N and M will not exceed 7. 
 
EXAMPLE 

Sample Input Sample Output 
2 3 
2 7 5 
1 9 5 

77 
 

 
One possible way (out of many) to achieve a cost of 77 is as follows: 
 

 
 
The first cut that Bonny asks Peter to make separates the third column from the rest of the 
chocolate. Bonny needs to pay Peter 29 raisins for this. 
 
Then Bonny gives Peter the smaller of the two blocks: the one that has two pieces with 5 raisins 
each, and asks Peter to cut the block in two in exchange for 10 raisins. 
 
After this, Bonny gives Peter the largest remaining block: the one having pieces with 2, 7, 1 and 
9 raisins respectively. Bonny asks Peter to cut it horizontally, separating the first and the second 
row and pays him 19 raisins. 
 
Following this, Bonny gives Peter the top-left block, paying 9 raisins. Finally, Bonny asks Peter to 
split the bottom-left block, paying 10 raisins. 
 
The total cost to Bonny is 29 + 10 + 19 + 9 + 10 = 77 raisins. No other cutting arrangement can 
get the chocolate cut into its 6 pieces at a smaller cost. 
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GARAGE 
Full Feedback Problem 

 
A parking garage has N parking spaces, numbered from 1 to N inclusive. The garage opens 
empty each morning and operates in the following way throughout the day. Whenever a car 
arrives at the garage, the attendants check whether there are any parking spaces available. If 
there are none, then the car waits at the entrance until a parking space is released. If a parking 
space is available, or as soon as one becomes available, the car is parked in the available 
parking space. If there is more than one available parking space, the car will be parked at the 
space with the smallest number. If more cars arrive while some car is waiting, they all line up in a 
queue at the entrance, in the order in which they arrived. Then, when a parking space becomes 
available, the first car in the queue (i.e., the one that arrived the earliest) is parked there. 
 
The cost of parking in dollars is the weight of the car in kilograms multiplied by the specific rate 
of its parking space. The cost does not depend on how long a car stays in the garage. 
 
The garage operator knows that today there will be M cars coming and he knows the order of 
their arrivals and departures. Help him calculate how many dollars his revenue is going to be 
today. 
 
TASK 
Write a program that, given the specific rates of the parking spaces, the weights of the cars and 
the order in which the cars arrive and depart, determines the total revenue of the garage in 
dollars. 
 
CONSTRAINTS 
1 ≤ N ≤ 100  The number of parking spaces 
1 ≤ M ≤ 2,000 The number of cars 
1 ≤ Rs ≤ 100  The rate of parking space s in dollars per kilogram 
1 ≤ Wk ≤ 10,000 The weight of car k in kilograms 
 
INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N and M, separated by a space. 
• The next N lines describe the rates of the parking spaces. The sth of these lines contains a 

single integer Rs, the rate of parking space number s in dollars per kilogram. 
• The next M lines describe the weights of the cars. The cars are numbered from 1 to M 

inclusive in no particular order. The kth of these M lines contains a single integer Wk, the 
weight of car k in kilograms. 

• The next 2*M lines describe the arrivals and departures of all cars in chronological order. A 
positive integer i indicates that car number i arrives at the garage. A negative integer -i 
indicates that car number i departs from the garage. No car will depart from the garage 
before it has arrived, and all cars from 1 to M inclusive will appear exactly twice in this 
sequence, once arriving and once departing. Moreover, no car will depart from the garage 
before it has parked (i.e., no car will leave while waiting on the queue). 
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OUTPUT 
Your program must write to standard output a single line containing a single integer: the total 
number of dollars that will be earned by the garage operator today. 
 
GRADING 
For a number of tests worth 40 points there will always be at least one available parking space 
for every arriving car. In these cases no car will ever have to wait for a space. 
 
EXAMPLES 

Sample Input Sample Output 
3 4 
2 
3 
5 
200 
100 
300 
800 
3 
2 
-3 
1 
4 
-4 
-2 
-1 

5300 
 

 
Car number 3 goes to space number 1 and pays 300 * 2 = 600 dollars. 
Car number 2 goes to space number 2 and pays 100 * 3 = 300 dollars. 
Car number 1 goes to space number 1 (which was released by car number 3) and pays 200 * 2 
= 400 dollars. 
Car number 4 goes to space number 3 (the last remaining) and pays 800 * 5 = 4,000 dollars. 
 

Sample Input Sample Output 
2 4 
5 
2 
100 
500 
1000 
2000 
3 
1 
2 
4 
-1 
-3 
-2 
-4 

16200 
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Car number 3 goes to space number 1 and pays 1,000 * 5 = 5,000 dollars. 
Car number 1 goes to space number 2 and pays 100 * 2 = 200 dollars. 
Car number 2 arrives and has to wait at the entrance. 
Car number 4 arrives and has to wait at the entrance behind car number 2. 
When car number 1 releases its parking space, car number 2 parks there and pays 500 * 2 = 
1,000 dollars. 
When car number 3 releases its parking space, car number 4 parks there and pays 2,000 * 5 = 
10,000 dollars. 
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MECHO 
 
Mecho the bear has found a little treasure – the bees’ secret honeypot, which is full of honey! He 
was happily eating his newfound treasure until suddenly one bee saw him and sounded the bee 
alarm. He knows that at this very moment hordes of bees will emerge from their hives and start 
spreading around trying to catch him. He knows he has to leave the honeypot and go home 
quickly, but the honey is so sweet that Mecho doesn’t want to leave too soon. Help Mecho 
determine the latest possible moment when he can leave. 
 
Mecho’s forest is represented by a square grid of N by N unit cells, whose sides are parallel to 
the north-south and east-west directions. Each cell is occupied by a tree, by a patch of grass, by 
a hive or by Mecho’s home. Two cells are considered adjacent if one of them is immediately to 
the north, south, east or west of the other (but not on a diagonal). Mecho is a clumsy bear, so 
every time he makes a step, it has to be to an adjacent cell. Mecho can only walk on grass and 
cannot go through trees or hives, and he can make at most S steps per minute. 
 
At the moment when the bee alarm is sounded, Mecho is in the grassy cell containing the 
honeypot, and the bees are in every cell containing a hive (there may be more than one hive in 
the forest).  During each minute from this time onwards, the following events happen in the 
following order: 
 

• If Mecho is still eating honey, he decides whether to keep eating or to leave. If he 
continues eating, he does not move for the whole minute.  Otherwise, he leaves 
immediately and takes up to S steps through the forest as described above. Mecho 
cannot take any of the honey with him, so once he has moved he cannot eat honey again. 

 
• After Mecho is done eating or moving for the whole minute, the bees spread one unit 

further across the grid, moving only into the grassy cells.  Specifically, the swarm of bees 
spreads into every grassy cell that is adjacent to any cell already containing bees.  
Furthermore, once a cell contains bees it will always contain bees (that is, the swarm 
does not move, but it grows). 

 
In other words, the bees spread as follows: When the bee alarm is sounded, the bees only 
occupy the cells where the hives are located. At the end of the first minute, they occupy all 
grassy cells adjacent to hives (and still the hives themselves). At the end of the second minute, 
they additionally occupy all grassy cells adjacent to grassy cells adjacent to hives, and so on. 
Given enough time, the bees will end up simultaneously occupying all grassy cells in the forest 
that are within their reach. 
 
Neither Mecho nor the bees can go outside the forest. Also, note that according to the rules 
above, Mecho will always eat honey for an integer number of minutes. 
 
The bees catch Mecho if at any point in time Mecho finds himself in a cell occupied by bees. 
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TASK 
Write a program that, given a map of the forest, determines the largest number of minutes that 
Mecho can continue eating honey at his initial location, while still being able to get to his home 
before any of the bees catch him. 
 
 
CONSTRAINTS 
1 ≤ N ≤ 800  The size (side length) of the map 
1 ≤ S ≤ 1,000  The maximum number of steps Mecho can take in each minute 
 
 
INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N and S, separated by a space. 
• The next N lines represent the map of the forest. Each of these lines contains N characters 

with each character representing one unit cell of the grid. The possible characters and their 
associated meanings are as follows: 
T denotes a tree 
G denotes a grassy cell 
M denotes the initial location of Mecho and the honeypot, which is also a grassy cell 
D denotes the location of Mecho’s home, which Mecho can enter, but the bees cannot. 
H denotes the location of a hive 
 
NOTE: It is guaranteed that the map will contain exactly one letter M, exactly one letter D and 
at least one letter H. It is also guaranteed that there is a sequence of adjacent letters G that 
connects Mecho to his home, as well as a sequence of adjacent letters G that connects at 
least one hive to the honeypot (i.e., to Mecho’s initial location). These sequences might be as 
short as length zero, in case Mecho’s home or a hive is adjacent to Mecho’s initial location. 
Also, note that the bees cannot pass through or fly over Mecho’s home. To them, it is just like 
a tree. 

 
 
OUTPUT 
Your program must write to standard output a single line containing a single integer: the 
maximum possible number of minutes that Mecho can continue eating honey at his initial 
location, while still being able to get home safely. 
 
If Mecho cannot possibly reach his home before the bees catch him, the number your program 
writes to standard output must be -1 instead. 
 
 
GRADING 
For a number of tests, worth a total of 40 points, N will not exceed 60. 
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EXAMPLES 
Sample Input Sample Output 

7 3 
TTTTTTT 
TGGGGGT 
TGGGGGT 
MGGGGGD 
TGGGGGT 
TGGGGGT 
THHHHHT 

1 
 

 
After eating honey for one minute, Mecho can take the shortest path directly to the right and he 
will be home in another two minutes, safe from the bees. 
 

Sample Input Sample Output 
7 3 
TTTTTTT 
TGGGGGT 
TGGGGGT 
MGGGGGD 
TGGGGGT 
TGGGGGT 
TGHHGGT 

2 
 

 
After eating honey for two minutes, Mecho can take steps →↑→ during the third minute, then 
steps →→→ during the fourth minute and steps ↓→ during the fifth minute. 
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REGIONS 
 
The United Nations Regional Development Agency (UNRDA) has a very well defined 
organizational structure. It employs a total of N people, each of them coming from one of R 
geographically distinct regions of the world. The employees are numbered from 1 to N inclusive 
in order of seniority, with employee number 1, the Chair, being the most senior. The regions are 
numbered from 1 to R inclusive in no particular order. Every employee except for the Chair has a 
single supervisor. A supervisor is always more senior than the employees he or she supervises. 
 
We say that an employee A is a manager of employee B if and only if A is B’s supervisor or A is 
a manager of B’s supervisor. Thus, for example, the Chair is a manager of every other 
employee. Also, clearly no two employees can be each other’s managers. 
 
Unfortunately, the United Nations Bureau of Investigations (UNBI) recently received a number of 
complaints that the UNRDA has an imbalanced organizational structure that favors some regions 
of the world more than others. In order to investigate the accusations, the UNBI would like to 
build a computer system that would be given the supervision structure of the UNRDA and would 
then be able to answer queries of the form: given two different regions r1 and r2, how many pairs 
of employees e1 and e2 exist in the agency, such that employee e1 comes from region r1, 
employee e2 comes from region r2, and e1 is a manager of e2. Every query has two parameters: 
the regions r1 and r2; and its result is a single integer: the number of different pairs e1 and e2 that 
satisfy the above-mentioned conditions. 
 
TASK 
Write a program that, given the home regions of all of the agency’s employees, as well as data 
on who is supervised by whom, interactively answers queries as described above. 
  
CONSTRAINTS 
1 ≤ N ≤ 200,000 The number of employees 
1 ≤ R ≤ 25,000 The number of regions 
1 ≤ Q ≤ 200,000 The number of queries your program will have to answer 
1 ≤ Hk ≤ R  The home region of employee k (for 1 ≤ k ≤ N) 
1 ≤ Sk < k  The supervisor of employee k (for 2 ≤ k ≤ N) 
1 ≤ r1, r2 ≤ R  The regions inquired about in a given query 
 
INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N, R and Q, in order, separated by single spaces. 
• The next N lines describe the N employees of the agency in order of seniority. The kth of 

these N lines describes employee number k. The first of these lines (i.e., the one describing 
the Chair) contains a single integer: the home region H1 of the Chair. Each of the other N-1 
lines contains two integers separated by a single space: employee k’s supervisor Sk, and 
employee k’s home region Hk.  
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INTERACTION 
After reading the input data, your program must start alternately reading queries from standard 
input and writing query results to standard output. The Q queries must be answered one at a 
time; your program must send the response to the query it has already received before it can 
receive the next query. 
 
Each query is presented on a single line of standard input and consists of two different integers 
separated by a single space: the two regions r1 and r2. 
 
The response to each query must be a single line on standard output containing a single integer: 
the number of pairs of UNRDA employees e1 and e2, such that e1‘s home region is r1, e2’s home 
region is r2 and e1 is a manager of e2. 
 
NOTE: The test data will be such that the correct answer to any query given on standard input 
will always be less than 1,000,000,000. 
 
IMPORTANT NOTE: In order to interact properly with the grader, your program needs to flush 
standard output after every query response. It also needs to avoid accidentally blocking when 
reading standard input, as might happen for instance when using scanf(“%d\n”) . Please see 
the technical info sheet for instructions on how to do this properly. 
 
GRADING 
For a number of tests, worth a total of 30 points, R will not exceed 500. 
For a number of tests, worth a total of 55 points, no region will have more than 500 employees. 
The tests where both of the above conditions hold are worth 15 points. 
The tests where at least one of the two conditions holds are worth 70 points. 
 
EXAMPLE 
Sample Input Sample Output 
6 3 4 
1 
1 2 
1 3 
2 3 
2 3 
5 1 
1 2 
 
1 3 
 
2 3 
 
3 1 
 

 
 
 
 
 
 
 
 
1    [flush standard output] 
 
3    [flush standard output] 
 
2    [flush standard output] 
 
1    [flush standard output] 

 
TESTING 
If you would like to test your solution through the contest system’s test interface, the input file 
you provide should include both the input data and all queries, as illustrated in the sample input 
above. 
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SALESMAN 
 
The traveling salesman has decided that optimally scheduling his trips on land is an intractable 
computational problem, so he is moving his business to the linear world of the Danube River. He 
has a very fast boat that can get him from anywhere to anywhere along the river in no time, but 
unfortunately the boat has terrible fuel consumption. It costs the salesman U dollars for every 
meter traveled upstream (towards the source of the river) and D dollars for every meter traveled 
downstream (away from the source of the river). 
 
There are N trade fairs that the salesman would like to visit along the river. Each trade fair is 
held for one day only. For each trade fair X, the traveling salesman knows its date TX, measured 
in the number of days since he purchased his boat. He also knows the fair’s location LX, 
measured as the distance in meters from the source of the river downstream to the fair, as well 
as the number of dollars MX that the salesman is going to gain if he attends this trade fair. He 
has to start and end his journey at his waterfront home on the river, which is at location S, 
measured also in meters downstream from the source of the river. 
 
Help the traveling salesman choose which trade fairs to attend (if any) and in what order, so that 
he may maximize his profit at the end of his travels. The traveling salesman’s total profit is 
defined as the sum of the dollars he gained at the fairs he attended, minus the total sum of 
dollars he spent traveling up and down the river. 
 
Keep in mind that if trade fair A is held earlier than trade fair B, the salesman can visit them only 
in this order (i.e., he cannot visit B and then visit A). However, if two fairs are held on the same 
date, the salesman can visit them both in any order. There is no limit to how many fairs the 
salesman can visit in a day, but naturally he can't visit the same fair twice and reap the gains 
twice. He can pass through fairs he has already visited without gaining anything. 
 
 
TASK 
Write a program that, given the date, location and profitability of all fairs, as well as the location 
of the traveling salesman’s home and his costs of traveling, determines the maximum possible 
profit he can make by the end of his journey. 
 
  
CONSTRAINTS 
1 ≤ N ≤ 500,000  The number of fairs 
1 ≤ D ≤ U ≤ 10  The cost of traveling one meter upstream (U) or downstream (D) 
1 ≤ S ≤ 500,001  The location of the salesman’s home 
1 ≤ Tk ≤ 500,000  The day on which fair k is held 
1 ≤ Lk ≤ 500,001  The location of fair k 
1 ≤ Mk ≤ 4,000  The number of dollars the salesman would earn if he attends fair k 
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INPUT 
Your program must read from standard input the following data: 
• The first line contains the integers N, U, D and S, in this order, separated by single spaces. 
• The next N lines describe the N fairs in no particular order. The kth of these N lines describes 

the kth fair and contains three integers separated by single spaces: the day of the fair Tk, its 
location Lk, and its profitability for the salesman Mk.  

 
NOTE: All locations given in the input will be different. That is to say, no two fairs will happen 
at the same location and no fair will happen at the salesman’s home. 

 
 
OUTPUT 
Your program must write to standard output a single line containing a single integer: the 
maximum profit the salesman can possibly make by the end of his journey. 
 
 
GRADING 
For a number of tests, worth a total of 60 points, no two fairs will be held on the same day. 
For a number of tests, worth a total of 40 points, none of the numbers in the input will exceed 
5,000. 
The tests where both of the above conditions hold are worth 15 points. 
The tests where at least one of the two conditions holds are worth 85 points. 
 
 
EXAMPLE 

Sample Input Sample Output 
4 5 3 100 
2 80 100 
20 125 130 
10 75 150 
5 120 110 

50 
 

 
An optimal schedule would visit fairs 1 and 3 (the ones at locations 80 and 75). The sequence of 
events and their associated profits and costs would be as follows: 
 
� The salesman travels 20 meters upstream at a cost of 100 dollars. Profit so far: -100 

 
� He attends fair number 1 and earns 100. Profit so far: 0 

 
� He travels 5 meters upstream at a cost of 25. Profit so far: -25 

 
� He attends fair number 3 where he earns 150. Profit so far: 125 

 
� He travels 25 meters downstream to return home at a cost of 75. Profit at the end: 50 
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Gold Medalists

Detailed Results

Rank  Name Team Total

1 Henadzi Karatkevich Belarus 743

2 Kazuhiro Hosaka Japan 729

3 YiHan Gao China 721

3 ZiChao Qi China 721

5 Dong Gu Kang Korea 710

6 Szu-Po Wang Chinese Taipei 690

7 Neal Wu USA 665

7 Tomasz Kociumaka Poland 665

9 JieMing Mao China 659

10 Bogdan-Cristian Tataroiu Roumania 657

11 Jelle van den Hooff The Netherlands 651

11 Pi-Hsun Shih Chinese Taipei 651

13 Dzmitry Bahdanau Belarus 645

14 Motoki Takigiku Japan 643

15 Brian Hamrick USA 642

16 Fabian Gundlah Germany 639

17 Yaroslav Tverdokhlib Ukraine 638

18 Cosmin Gheorghe Roumania 633

19 Sergey Fedorov Russia 631

20 Visit Pataranutaporn Thailand 627

21 Stjepan Glavina Croatia 624

22 Hanson Wang Canada 620

22 Jae Sung Park Korea 620

24 Jaroslaw Blasiok Poland 618

25 Ali BabaeiCheshmehAhmadrezaei Iran 616 

25 Hyung Suk Yoon Korea 616
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Rank  Name Team Total

27 ErJin Zhou China 615

28 Wenyu Cao USA 613

29 Sergey Rogulenko Russia 607

30 Man Hin Hon Hong Kong, China 605

31 Rumen Hristiov Bulgaria 596

32 Stepan Palamarchuk Ukraine 593

33 Makoto Soejima Japan 590

34 Soheil Ehsani Banafti Iran 586

35 JiaHan Chiam Singapore 583

36 Abhabongse Janthong Thailand 574

37 Adam Karczmarz Poland 570

38 Che-Yang Wu Chinese Taipei 569

39 Robin Cheng Canada 566

40 Travis Hance USA 566

41 Mikhail Kharitonov Russia 564

42 Fereshte Khani Iran 560

43 Tomáš Belan Slovakia 553

44 Artem Volkhin Belarus 551

44 Vladislav Epifanov Russia 551

46 Ivan Pilat Croatia 546

47 Baris Kaya Turkey 545

47 Peter Fulla Slovakia 545

49 Jakub Pachocki Poland 543

49 Marius Dragus Roumania 543

49 ZhanXiong Chin Singapore 543

52 Gediminas Liktaras Lithuania 539

52 Goran Zuzic Croatia 539

54 Hayk Saribekyan Armenia 535

55 Ángel Pina Spain 533

55 Massimo Cairo Italy 533

57 Jaksa Markotic Croatia 529

58 Mohammad Islam Bangladesh 528

59 Eduards Kalinicenko Latvia 526

60 Momchil Tomov Bulgaria 524

61 Adhiraj Somani India 520

61 Ardi Loot Estonia 520

61 Félix Miravé Spain 520

64 Paolo Comaschi Italy 518

64 Pooya Vahidi Ferdowsi Iran 518
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64 TsotneTabidze Georgia 518

67 Pasin Manurangsi Thailand 516

68 Felipe Souza Brazil 507

69 Angelina Johanna Indonesia 506

70 Brian Bi Canada 504

71 Rеinardus Surya Pradhitya Indonesia 502

72 An Nguyen Vietnam 499

73 David Klaska Czech Republic 497

74 You-Cheng Syu Chinese Taipei 495

75 Luka Milićević Serbia 491

76 Patrik Fimml Austria 490

 

Design & development by ®KODAR Ltd.

Silver Medalists http://www.ioi2009.org/index.jsp?id=415&ln=2

3 of 3 15-12-2009 17:20



Rank  Name Team Total

77 Anton Anastasov Bulgaria 488

78 Peter Csiba Slovakia 487

79 Taksapaun Kittiakrastien Thailand 484

80 Ahmed Ezzat Egypt 482

81 Gabriel Dalalio Brazil 481

82 Prashant Vasudevan India 479

82 Zurab Kutsia Georgia 479

84 Ivgeny Priemovitz Israel 474

85 Martins Frolovs Latvia 472

86 Paul Kirchner France 471

87 Mikayel Sukiasyan Armenia 469

87 Omar Ali Egypt 469

89 Adas Burksaitis Lithuania 468

89 Yuichiro Hirano Japan 468

91 Keshav Dhandhania India 466

92 Andre Pereira Brazil 463

93 Jamie McCloskey New Zealand 461

94 Vlastimil Dort Czech Republic 458

95 Evgeny Martynov Australia 456

96 Osman Aka Turkey 455

97 Raymond Kang Singapore 454

98 Hyeok Hwa Seong Korea 453

99 Olegs Osmjans Latvia 452

100 Juan José González Spain 451

101 Uglješa Stojanović Serbia 449

102 Jacobus Conradie South Africa 445

102 Risan Risan Indonesia 445

104 Hung Hoang Vietnam 441

105 Rafael Mantilla Colombia 440

106 Ivan Georgiev Bulgaria 437

107 Deryck Chan United Kingdom 436

107 Joel Colledge United Kingdom 436

109 Yevgen Anisimov Ukraine 434

110 Mathias Knudsen Denmark 433

111 Behruz Afzali Tajikistan 432

Bronze Medalists http://www.ioi2009.org/index.jsp?id=416&ln=2

2 of 4 15-12-2009 17:20



111 Eike Müller Germany 432

113 Daniel Berger Australia 431

113 Normunds Vilcins Latvia 431

113 Pak Hay Chan Hong Kong, China 431

113 Timothée Lacroix France 431

117 Madiyar Aitbayev Kazakhstan 429

118 Gabor Gevay Hungary 428

119 Pedro Abreu Portugal 427

120 Peter Wen Canada 426

121 Jussi Kokkala Finland 425

121 Simon Lindholm Sweden 425

123 Khanh Nguyen Vietnam 423

124 Boris Grubić Serbia 421

124 Levan Varamashvili Georgia 421

126 Mariam Kobiashvili Georgia 418

127 Kenneth Wong Australia 417

128 Ahmet Senol Turkey 416

128 Daniel Graf Switzerland 416

128 Emre Sunecli Turkey 416

128 Simon Forest France 416

132 Ismael Belghiti France 413

132 WeiZhong Lim Singapore 413

134 Maximilian Alber Italy 412

135 Georgios Panagiotakos Greece 410

136 Leandro Castillo Valdés Cuba 408

136 Simon Laube Switzerland 408

138 Amir Tulegenov Kazakhstan 406

139 Boris Pfahringer New Zealand 405

140 Hynek Jemelik Czech Republic 403

141 Andrei-Paul Puni Roumania 402

142 David Sebastian Venhoek The Netherlands 401

142 Emad Willliam Egypt 401

144 David McCarthy Ireland 400

144 Raymond van Bommel The Netherlands 400

144 Wai Hon Law Hong Kong, China 400

147 Giovanni Paolini Italy 399
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147 Ramon Reyes Fajardo Cuba 399

147 Vadim Yanushkevych Ukraine 39
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