26-th NATIONAL OLIMPIAD IN INFORMATICS

Final round, 24-25 April 2010, Pleven
Group E (4-5 grades)

Task E4. + HALF MAN !?! 
The winner in a competition was chosen after conducting N stages. After each stage half of the conducting players plus half of a player are dropped out from the contest. Write a program halfman, which reads the integer N (1 < N < 54) from the first line of the standard input and brings out the number of players at the beginning of competition on the only line of the standard output.

Example

Input

3

Output

15

Solving idea
Let denote the number of the players at the beginning of the competition with X.

Assuming that after each stage the number of players dropped out is an integer, but we drop “half of the players plus a half of a player”, we can conclude that the half of the players is a fraction and the original number of players is an odd integer. 

That means that the real number of the player dropped out is X/2+1/2 and the continuing players became X/2–1/2. In other words, the continuing players after each stage are 1 less than dropped out. Having that in mind and knowing that after the last stage there is only 1 player (the winner), we solve the task applying the cancer approach (from the end to the beginning): we find the number of players before the last stage multiplying by 2 remaining players and adding 1.The number of all players for the current stage is the same as the number of players left after the previous one. To solve the problem we repeat the upper operation N times, starting from the last stage.

#include <iostream>

using namespace std;

int main() {

  int n;

  unsigned long long x=1;

  for (cin >> n; n ; n--) x=x*2+1;

  cout << x << endl;

  return 0;

}

