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You are given a chess table NxM (N rows and М columns) and some of the cells are 
inaccessible. Rows are numbered from top to bottom from 0 and columns are numbered from left to 
right from 0. This way the top left cell has coordinates (0,0). On this table there is a chess knight, 
which can make at most K jumps. It cannot be in a cell which is inaccessible. Jump means a valid 
move of a chess knight on the table (shown on the picture).  

Your task is to destroy the knight. For the task you have an artillery weapon, which can with one shot hit any 
cell you desire. If in the moment the shot is fired, the knight is in the cell fired upon, then the knight is destroyed. After 
the shot the cell remains as it was before – accessible or inaccessible. The knight can make 0 or 1 jumps between two 
shots of your weapon. You never know where the knight is. 

Write a program chess, which calculates the minimal number of shots with which one can be certain that the 
knight is destroyed and finds one such list of shots. 

Input 
On the first line of the standard input are 3 integers separated with a space - N, M and K. 
On each of the next N lines there are M symbols describing the table, where ‘.’ - describes an accessible 

cell and ‘#’ - describes an inaccessible cell. 
Output 
On the first line of the standard output print a single integer – the minimal found number of shots, required to 

be sure that the knight is destroyed. 
On each of the following lines (as many as the found minimal number) output two non-negative integers 

seperated with a space – the coordinates of the current struck cell. The coordinates of the hit cells should be printed in 
the order they are shot at. 

If there is more than one solution print any of them. 
 

Constraints 
1 ≤ N,М,К ≤ 100 
In test cases worth  20% of the points: M=2; 
In other test cases worth 10% of the points: all cells are accessible; 
In other test cases worth 20% of the points:  К is even. 
 

Grading 
Each test case is evaluated separately. 
 
Example 1        

Input Output 

3 5 1 

..... 

##### 

.#.#. 

10 
0 0 
0 1 
0 2 
0 3 
0 4 
2 0 
2 2 
2 4 
0 1 
0 3 

 
Explanation of example 1:  In this example the knight can make at most one jump.  With the first 5 shots it is 
guaranteed that the knight will be destroyed if it was on the top row and did not jump to the bottom row. With 
the next 3 shots it is guaranteed that the knight will be destroyed if it was on the top row and jumped to the 
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bottom row during the first 5 shots or if the knight was initially on the bottom row and did not jump. With the last 
2 shots we guarantee that the knight will be destroyed if it was initially on the bottom row and during the past 3 
shots has jumped to the top row. 

 
Example 2        

Input Output 
3 3 1 

... 

... 

... 

 

13 

0 0 

1 0 

2 0 

2 1 

2 2 

1 2 

0 2 

0 1 

1 1 

2 1 

2 0 

1 0 

0 0 
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Vasi finally decided to visit Ruse and take a walk in its park. From her tour guide, she knows that the park 
has a rectangular shape and its long sides are 𝑁 units long. On each of those two sides, there are 𝑁 + 1 
interesting places (cafes, tennis courts, fountains and so on), so 2𝑁 + 2 interesting places in total. They are 
numbered and connected with alleys, like it is shown in the figure below (𝑁 = 3 in this case). The park has a 
single entrance (the place with number 1) and a single exit (the place with number 2𝑁 + 2). 

 

 
 
All alleys in the park are one-way and when taking a walk one must respect each alley’s direction. The 

alleys are oriented in such a way that there aren’t any cycles. Also, the entrance is the only place where all alleys 
are out-going, and the exit is the only place where all alleys are in-going. For all other places the following rule 
holds: there are both in-going and out-going alleys. 

We will say that а particular alley has a positive direction, if it goes from a place with a lower number to a 
place with a higher one, otherwise we will say it has a negative direction. Vasi is aware that the two alleys from 
the entrance and the two alleys to the exit have a positive direction (since the entrance has number 1 and the exit 
– number 2𝑁 + 2), but she doesn’t know anything about the directions of the other alleys and she needs them to 
plan her walk in the park. 

For the enthusiasts of mathematical and informatical problems at the park’s entrance there is a computer 
with a special program on it. It answers questions of the following  weird type: an arbitrary list of alleys, 
represented as the numbers of the places they connect, is given to the program and it returns the result of the 
XOR operation on their directions (where the positive direction will be represented with a 1 and the negative 
direction with a 0). Let us remind you, that the XOR of two single-bit numbers is 1, if they are different, and 0, if 
they are the same. In case there are more than two operands, we first perform XOR on the first two, then to the 
result of that and the third operand and so on. The program is made in such a way that, if the given list only 
contains a single alley, it will just return its direction. 

Vasi wants to find out the directions of all alleys without asking too many questions to the program. 
The jury has copied the program from the park’s entrance and now it is uploaded to the grading system. 

Help Vasi by writing a function run, which is going to be compiled with the jury’s program and will communicate 
with it by asking questions of the type described above and stating the directions it has found. After it is done 
running, your function will need to have correctly identified and stated the directions of all alleys in the park. 

Implementation details 
Your function run needs to have the following prototype: 
 
void run(int n); 
 
It will get called only once and will receive as an argument the whole positive number 𝑁 – the length of 

the long side of the park (the total number of interesting places is 2𝑁 + 2). 
  

1 

4 

5 

6 2 

3 

8 
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To communicate with the jury’s program you can use the following two functions: 

bool get_xor(const std::vector<std::pair<int, int>>& edges); 
void state_direction(const std::pair<int, int>& edge, bool direction); 

On each call of get_xor the result of the XOR operation of the directions of the alleys in the vector 
edges, is going to be returned. Each alley is represented as a pair of the numbers of the two places it connects 
(irrespective of order). Please note, that the complexity of the function get_xor (for both time and space) is 
linear on the number of alleys in the question. 

Your function must call state_direction for each alley (again represented in the same way) with the 

found direction, which is stated with the parameter direction. If at any moment your program calls one of the 
two functions with an invalid alley or state_direction with the wrong direction, you will receive zero points 
for that test. You will also receive zero points for a test, if there are alleys, for which your function didn’t call 
state_direction. 

Send a file called park.cpp to the grading system. In it, besides the function run, you can have any sort of 

helping functions, classes, variables and so on. However, it must not contain a main function and it must include 
the header park.h with an instruction to the pre-processor #include "park.h" in its beginning. 

Constrains  
1 ≤ 𝑁 ≤ 100 000  

Grading 

Your solution will receive points, different from 0, if for each test it successfully performs the task in the 

given time limit and the number of questions asked by calling the function get_xor for each test is not above 

3𝑁. The amount of points received will be as follows (𝑄 – number of calls of get_xor for a single test; ⌈𝑥⌉ – the 

smallest whole number ≥ 𝑥): 

15 points : 𝑄 ≤ 3𝑁 for all tests, but 𝑄 > 2𝑁 even for a single test. 

45 points: 𝑄 ≤ 2𝑁 for all tests, but 𝑄 > ⌈
3

2
𝑁⌉ even for a single test. 

70 points: 𝑄 ≤ ⌈
3

2
𝑁⌉ for all tests, but 𝑄 > ⌈

16

11
𝑁⌉ even for a single test. 

100 points: 𝑄 ≤ ⌈
16

11
𝑁⌉ for all tests. 

Local testing 

You are given the file Lgrader.cpp, which you can compile together with your program to test it. 
When started it will ask you about 𝑁 and after that about the directions of all alleys one after another (0 or 1). It 
will print out the communication which is happening. You can modify this file however you want. 

Testing on the system and adaptive tests 
On some particular tests (unknown to you) the jury’s program will adapt to the questions your program 

asks, meaning the directions of the alleys in the park will turn out different depending on what queries are sent. If 
you test your program on the grading system, you will not have access to the adaptive option. The format of the 
input file must be the following: the natural number 𝑁, followed by 4𝑁 + 1 zeroes and ones – the directions of 
the alleys one after another (1-2, 1-3, 2-3, 2-4, …, k-(k+1), k-(k+2), …). 
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Example communication 

№ Actions of run Actions and answers of the jury 

1.  run(2) 

2. state_direction({1,2}, 1)  

3. state_direction({1,3}, 1)  

4. state_direction({4,6}, 1)  

5. state_direction({5,6}, 1)  

6. get_xor({{3,4},{3,5},{4,5}}) 1 

7. get_xor({{3,5}}) 1 

8. state_direction({3,4}, 1)  

9. state_direction({3,5}, 1)  

10. state_direction({4,5}, 1)  

11. get_xor({{2,3},{2,4}}) 0 

12. state_direction({2,3}, 1)  

13. state_direction({2,4}, 1)  

14. The function terminates.  

 
 Explanation of the example communication 

1. The jury’s program calls run with 𝑁 = 2. 
2-5. Run states the directions of the alleys from the entrance and to the exit. 
6-7. Run asks about two XORs and gets 1 for both. Let’s examine the two possibilities for the alleys: 
 

 

8-10. The second option contains a cycle, but there aren’t any cycles in the park, so run states the 
directions from the first option. 
11.  Run asks for the XOR of the directions of two alleys and gets 0. Therefore, their directions are the 
same: 
 

 
 
12-13. In the first options all alleys from/to place 2 go in it, but there is only one such place in the park 
(the exit) and this is not it, so run states the directions from the second option. 
14. Run terminates. 3 queries were used. 
 
 

4 

5 3 

1 

4 2 

3 1 

4 2 

3 

4 

5 3 
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The subway in town X is a bit unusual. One train consists of a single wagon and there is a single row of L 
seats in it. If there are N passengers in the wagon, numbered from 0 to N-1, each passenger gets a certain amount 
of pleasure as follows:  

- If a passenger is standing, he gets pleasure equal to 0;  
- Otherwise the passenger gets A[i] pleasure from sitting and additional B[i] pleasure for each empty 

seat between him and a neighboring passenger or between him and the end of the seats row. 

For example let’s have 3 passengers in the wagon, numbered 0, 1 and 2, and A[0]=5, B[0]=2, A[1]=10, 
B[1]=1, A[2]=1, B[2]=1. Let the number of seats L=6 and consider the passengers sitting in the following schema:  
_ 0 _ _ 1 _ (“_” means an empty seat) 

Passenger 2 is standing.  
In this case: 
- Passenger 0 gets pleasure 5, because he is sitting + pleasure 6, because of the empty seats (1 to the 

left and 2 to the right). That’s a total pleasure of 11.  
- Passenger 1 gets pleasure 10, because he is sitting + pleasure 3, because of the empty seats (2 to the 

left and 1 to the right). Total of 13. 
- Passenger 2 gets pleasure 0, because he is standing. 
The total pleasure of all the passengers is equal to 24. 

 
Write program seats, which, given the number of seats L, the number of passengers N and the pleasure 

characteristics for each passenger, determines the maximum possible total pleasure for any number of seated 
passengers between 1 and N. 

Input 
The first line of the standard input contains two integers – N and L - the number of passengers and the 

number of seats. 
Each of the next N lines contains two non-negative integers – the characteristics А[i] and B[i] for 

passenger with index i. 
Output 
Print N lines, the K-th of which contains a single number – the maximum total pleasure that the 

passengers can get if there are exactly K of them sitting. 
(For K > L print 0, because there are no valid configurations of K passengers on L seats )  
 
Constraints 

1 ≤ N ≤ 100 000 
1 ≤ L ≤ 200 000 

0 < A[i], B[i] < 109 

Subtasks 

Subtask 1 (20 points): 1 ≤ N ≤ 200 
Subtask 2 (30 points): 1 ≤ N ≤ 5000 

Subtask 3 (50 points): There are no additional constraints for the other test cases 

To get the points for a given subtask your program should pass all the test cases of the subtask. 
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Example 1 

Input Output 

3 2 
1 2 
3 4 
5 6 

11 
8 
0 

 

 

Example 2 

Input Output 

3 3 
1 2 
3 4 
5 100 

205 
112 
9 

 

Example 1: For К = 2 the optimal configuration is: 1,2. Then passenger 1 gets pleasure 3, for being seated 
and 0*4, because there are no empty seats between him and the other passengers. Similarly, passenger 2 gets 
pleasure 5+0*6. Passenger 0 is standing so he gets pleasure 0. In total: 0 + (3+0*4) + (5+0*6) = 8. 

Example 2: For К = 1 the optimal configuration is: 2,_,_. The total pleasure is: 0 + 0 + (5+2*100) = 205. 


