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Problem Guess the Permutation

Complicated situation

Gimi the Gugustiuc has ended up in a pretty complicated
situation!

He had found an old machine. Inside the machine there are
𝑁 hidden switches 𝑠[0], 𝑠[1], 𝑠[2], … , 𝑠[𝑁 − 1]. Any switch
𝑖 can be either turned off (represented by 𝑠[𝑖] = 0) or
turned on (represented by 𝑠[𝑖] = 1). Initially, all switches
are turned off. The machine also has 𝑁 buttons numbered
from 0 to 𝑁 − 1, a screen, and a secret permutation 𝑃 =
𝑝[0], 𝑝[1], 𝑝[2], … , 𝑝[𝑁 − 1] of numbers 0, 1, 2, … , 𝑁 − 1.

A big poster on the machine says: “if you can guess the
permutation 𝑃, you win a big prize!” Now Gimi wants the
prize, so he asks you for help.

To determine 𝑃, you can press the buttons on the machine. When you press the 𝑖-th button,
the following happens:

1. Let 𝑘 be the number of times you have pressed any button before this.

2. The switch with index 𝑝[𝑘 % 𝑁] is flipped (formally, 𝑠[𝑝[𝑘 % 𝑁 ]] ≔ 1 − 𝑠[𝑝[𝑘 % 𝑁]]);

3. The screen displays the current state of the switch with the index 𝑖 (the value of 𝑠[𝑖]).

Task You are given the integer 𝑁. You must determine the hidden permutation 𝑃, by
pushing the buttons of the machine a small enough number of times.

Since the machine is old, it will break if you press the buttons too many times, so if the buttons
were pressed more than 50 ⋅ 𝑁 times, you do not get the prize.

For the same reasons, you want to minimize the total number of times you press the buttons.
For more detailed constraints, please refer to the Scoring section.

Implementation The submitted file must contain #include "permutation.h".

You should implement the following function:

std::vector<int> solve(int N);

This function receives 𝑁 as a parameter and must return a vector 𝑞 of size 𝑁 such that for every
0 ≤ 𝑖 ≤ 𝑁 − 1, it holds that 𝑞[𝑖] = 𝑝[𝑖]. This function is called exactly once for each test case.

In your solution, you can call the function

int press_button(int i);

This function returns the result of pushing the 𝑖-th button, i.e. the value of 𝑠[𝑖] after steps 2 and
3 above.

Restrictions u 𝑁 ≤ 104
u 𝑃 is a permutation of numbers 0, 1, 2, … , 𝑁 − 1.
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# Points Constraints

1 20 𝑁 = 32

2 40 𝑁 = 1 000

3 40 𝑁 = 10 000

Scoring Each test case is scored as follows: Let 𝐾 be the number of times function
press_button() was called by your solution. Let 𝑄 = 𝐾

𝑁 . If the permutation is
guessed incorrectly, or if 𝑄 > 50, then the score is 0. Otherwise, the score is given by 𝑆 times
the maximum group score, where 𝑆 is defined as follows:

Group 1. 𝑆 =

⎧
⎪

⎨
⎪
⎩

1, 𝑄 ≤ 7
1 − 1

10 (𝑄 − 7), 7 < 𝑄 ≤ 12
1
2 −

1
100 (𝑄 − 12), 12 < 𝑄 ≤ 32

3
10 −

1
10

4
√

𝑄−32
18 , 32 < 𝑄 ≤ 50

Group 2. 𝑆 =
⎧⎪
⎨⎪
⎩

1, 𝑄 ≤ 13
1
2 +

1
2 (

23−𝑄
10 )

2
, 13 < 𝑄 ≤ 23

1
5 +

3
10√

50−𝑄
27 , 23 < 𝑄 ≤ 50

Group 3. 𝑆 =
⎧⎪
⎨⎪
⎩

1, 𝑄 ≤ 17
3
5 +

25−𝑄
20 , 17 < 𝑄 ≤ 25

1
5 +

2
5 (

50−𝑄
25 )

2
, 25 < 𝑄 ≤ 50
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Interaction
example

Consider a test case with 𝑁 = 4 and 𝑃 = [1, 3, 0, 2], and the following
calls to press_button().

Action S Return Value
press_button(0) 0100

0
press_button(1) 0101

1
press_button(2) 1101

0
press_button(3) 1111

1
press_button(1) 1011

0
press_button(3) 1010

0
press_button(2) 0010

1
return {1,3,0,2}

Sample
Grader

You are provided with a sample grader (sample-grader.cpp).
The grader reads input in the following format:

• line 1: integer 𝑁

• line 2: 𝑁 integers 𝑝[0], 𝑝[1], 𝑝[2], … , 𝑝[𝑁 − 1].

It then calls the function solve(N) and outputs the verdict of your solution together with the
number of queries used or explanation of the failure.

3/3


