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Task 1. Circle 

In Olympia, there is a circular village with N houses. They are numbered from 1 

to N in the clockwise order. For example, if N = 8, the village would look like on 

the picture (the circle is the border line of the village): 

There are М streets inside the circle, each connecting two different houses. 

There is at most one street between each pair of houses. Also, no two streets 

intersect, however they can share a common endpoint. As a festival is coming 

soon, the villagers want to paint their houses. Unfortunately, this isn't so simple 

as they don't want to have bad streets in their village. They consider a street to 

be bad when the houses at both of its endpoints are painted in the same color. 

Now it's your turn! As the paint is expensive, the villagers need your help to use the least number of colors 

possible. Write a program circle that finds the minimum number of colors, which are needed, and gives one 

appropriate way to paint the houses. 

Input.  

The first line of the standard input contains N and M – the number of houses and the number of streets in the 

village. Each of the next M lines contains two numbers u and v – this means that there is a street between houses 

with numbers u and v. 

Output. 

On the first line of the standard output, you should print К – the minimum number of colors. On the second line, 

you should print N numbers – the colors in which you will paint every house. The colors are numbered from 1 to 

K. If there are multiple solutions, you can print any of them.  

Constraints. 2 ≤ N ≤ 5∙10
5
; 1 ≤ M ≤ 5∙10

5
 

Subtasks 

Subtask Points N 

1 10 ≤ 20 

2 30 ≤ 10
3
 

3 30 ≤ 10
5
 

4 30 ≤ 5.10
5
 

Sample 

Input Output 

6 5 

1 2 

2 3 

1 4 

3 4 

6 5 

2 

1 2 1 2 1 2 
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Task 2. Sgame 

In honor of the third anniversary since the International tournament in Shumen became IATI, the organizers have 

come up with a new interesting game. Deni decided to take part in it. She went to a tablet, where the game was 

loaded. There was some string w of length N, consisting only of lowercase Latin letters. 

The game has Q rounds and each round is as follows: the player thinks of some length m and the most frequently 

occurring substring s among all substrings of length m or longer is found. The points for a current round are 

scored by the count of occurrences of s in w and we denote it by cnt. In order to be more interesting, the player 

gives a length k ≥ m with the intention that the found substring s should not have a length longer than k. Also, 

the found substring should not be possible to be extended with some letters on the left or on the right so that to 

obtain a new string of length longer than k which has at least cnt occurrences. In other words, the length of s 

has to be between m and k and for every possible substring t, so that each of the concatenated strings ts and 

st, having length more than k, has to have less than cnt occurrences in w. If there is no such substring s, then 

the scored points for the round are 0.  

Task 

You have to write the program Sgamе which will work on the tablets and so our heroine will be satisfied. The 

program should have the functions start() and round(), which will be compiled with the source file of the 

jury. For each round your implementation of round() has to return the number of points – the maximum 

number of occurrences of the wanted substring or 0 if there isn’t any possibility for the current round. The 

function start() will receive the string, loaded on the tablet. After that the jury program will call Q times the 

function round() with two integers m and k – the constraints for the wanted substring. 

Implementation details.  

The function start() has the prototype: 

void start(char w[]); 

It is called once by the program of the jury with one parameter w – the string, loaded on the tablet. The string w is 

null-terminated, i.e. the string is terminated with the '\0' character. This character is not counted in the length of 

the string.  The other function round(), for processing one round, has the prototype: 

int round(int m, int k); 

The parameters are the integers that are the constraints for the wanted substring. Here the following conditions 

hold 1 ≤ m ≤ k ≤ N, where N is the length of the word w. When the function finds the answer for the current 

round, it has to return one integer – the points for the round. 

You have to submit to the system only the file Sgame.cpp, which has the functions start() and round(). This 

file can contain also other lines of code and functions, needed for your work, but it shouldn’t have the function 

main(). 

At the beginning of your file you have to include this line: #include “Sgame.h”. 

Constraints.  1 ≤ N ≤ 5∙10
5
; 1 ≤ Q ≤ 10

6 
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Subtasks. 

Subtask Points N Q Additional constraints 

1 5 ≤ 10
3
 ≤ 10 k = N 

2 7 ≤ 5.10
3
 ≤ 10

3
 k = N 

3 12 ≤ 10
2
 ≤ 10

3
 None 

4 18 ≤ 10
5
 ≤ 10

5
 k = N 

5 24 ≤ 5.10
5
 ≤ 10

6
 We look for extension only on the left of a substring. 

6 34 ≤ 5.10
5
 ≤ 10

6
 None 

Answers on the tests for the fifth subtask, that meet the conditions in the original statement for the task, are 

also considered correct! 

Sample communication with the program of the jury. 
Let the string w, loaded on the tablet, is abcabcabcdedea and there are 3 rounds. The program of the jury will 

call your function in this way: start(w). After it finishes its work, the program of the jury will call your function 

round three times: 

Calling function round Correct answer Explanation 

round(1,2) 

 

4 The substring with most occurrences is a. Because it 

can’t be extended on the left or on the right to make a 

substring with 4 or more occurrences, this substring is 

the answer. 

round(2,3) 3 The substring with most occurrences is ab. It can be 

extended on the right at most as abc, which also has 

three occurrences. This is possible because of k = 3. 

Another possible answer is bc. 

round(2,2) 2 Here because k is only 2, neither ab, nor bc are valid 

answers. That’s why the substring with the most 

occurrences is de. 

Local testing. 
You are given the files Lgrader.cpp and Sgame.h for local testing. You have to place them in the same folder as 

your program Sgame.cpp and you have to compile the file Lgrader.cpp. In such a way, you will make a program to 

check the correctness of your functions. The program will require the following sequence of data from the 

standard input: 

- on the first line: the string w. 

- on the second line: one positive integer – the number of rounds Q. 

- on the last Q lines: on each line, there have to be two positive integers – the length m and the length 

k for each round. 

The output of the program will be Q integers – the points that you find for each round. 

Submitting user tests to the system. 

You can send tests to the system. The format of the input data has to be the same as in the local grader. The 

output you will receive is the points for each round. 
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Task 3. Infestation 

Lora’s mansion is being invaded by rats. Luckily we can describe the rooms in Lora’s mansion as a rooted tree with 

� nodes, numbered from 1 to N, with node 1 being the root.  

Initially, no node is infested. Various events happen consecutively, each being one of the following 4 types: 

● “1 X” – Node � becomes infested 

● “2 X” – Lora wants to eliminate the rats in nodes on the path from node 1 to node X (inclusive) by using 

ultrasound in all of them simultaneously. If ultrasound is used in an infested node, the rats in it scatter 

around and each of its direct neighbours, in which no ultrasound is currently used, becomes infested. 

The nodes in which we use ultrasound themselves stop being infested. After the rats have moved, the 

ultrasound is stopped, i.e. the cleared nodes may become infested again in future events. 

● “3 X” – Lora hires professionals to clear node X and its children. After this event, node X and all of its 

direct successors stop being infested. 

● “4 X” – Lora would like to know the total number of infested nodes in the subtree of node X. 

The subtree of node X is defined as the set of nodes that contains X as well as any of its direct or indirect 

successors (see the sample test for better understanding). 

Help Lora by writing a program infestation that processes each of the events and correctly computes the answers 

to all events of type 4. 

Input.  

The first line of the standard input contains a single integer � – the number of nodes in the tree. The second line 

contains � � 1 numbers, the �-th of which is ���	 – the father of node � 
 1. The third line contains the number 

of events �. Each of the following � lines contains two integers, describing an event in one of the aforementioned 

formats. 

Output. 

For every event of type 4 output a single line containing one integer – the number of infested nodes in the 

subtree. 

Constraints.  1 ≤ N, Q ≤ 3∙10
5
 

Subtasks 

Subtask Points �,� Types of events Additional constraints 

1 7  	2. 10� 1, 2, 3, 4 None 

2 8  	3. 10� 1, 4 None 

3 10  	3. 10� 1, 2, 3, 4 The tree is generated randomly * 

4 9  	3. 10� 1, 3, 4 None 

5 23  	3. 10� 1, 2, 3, 4 Each node has at most 4 children 

6 17 	10� 1, 2, 3, 4 None 

7 26  	3. 10� 1, 2, 3, 4 None 
*
To generate a random tree for each node i we generate its father (i.e. pi) as a random integer in the interval [1,i-

1] 
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Sample 

Input Output Explanation 

5 

1 1 3 3 

8 

1 3 

2 5 

4 1 

1 1 

2 1 

4 3 

3 1 

4 3 

1 

2 

1 

 

The events have the following effect: 

● “1 3” – Node 3 is infested 

● “2 5” – Lora uses ultrasound on nodes along the path 

from node 1 to 5. Those are nodes 1, 3 and 5. Node 3 

is infested and its only neighbour without ultrasound 

is node 4. Thus, node 3 stops being infested and 4 

becomes infested. 

● “4 1” – The subtree of node 1 consists of all nodes in 

the tree. The only infested node is 4. 

● “1 1” – Node 1 is infested 

● “2 1” – Lora uses ultrasounds in node 1. Nodes 2 and 

3 become infested, while node 1 stops being 

infested. 

● “4 3” – The subtree of node 3 consists of nodes 3, 4 

and 5. Among them, 3 and 4 are infested. 

● “3 1” – Node 1 and its children, i.e. nodes 1, 2 and 3, 

are stop being infested. 

● “4 3” – Among nodes 3, 4 and 5, only node 4 is 

infested. 

 


