26-th NATIONAL OLIMPIAD IN INFORMATICS

Final round, 24-25 April 2010, Pleven

Group E (4-5 grades)

Task E3. GAME
 Iordan and his elder brother Dimo often play the game “guess the number”. At first Iordan thinks of a number k in the interval between l and n. After that Dimo says a number and Iordan says if the number is larger or smaller than the number he thought of, or if Dimo has guessed the number. For guessing the number Dimo uses the current strategy:
Step 1: Dimo gives value to 2 variables: A=1 and B=n.

Step 2: Dimo assigns to the variable M the whole part of the average of the numbers A and B.
 
  The average of A and B is the sum of the numbers A and B, divided by 2.

Step 3: Dimo says the number M.

Step 4: If Iordan says his number is smaller, Dimo makes A=M+1 and goes to step 2.

Step 5: If Iordan says his number is larger, then Dimo makes B=M-1 ad goes to step 2.

Step 6:If Iordan says “you guessed” the game is over.
For Example:Let N=9, and Iordan’s number k is 6. At first A=1, B=9. Dimo says the number 5, and receives an answer “smaller”. Now A=6, B=9. Next try – 7. Iordan says “larger”. Now A=6, B=6. Dimo says 6 and receives an answer “you guessed”.

 
 Write a program game which finds how many numbers will Dimo have to say before he receives an answer “you guessed” from Iordan.

Input
From the first line of the standard input are entered two integers n and k, divided by one interval.

Output
On one line of the standard output the program should print one integer – the number of the numbers Dimo says before receiving and answer “you guessed”.

Constraints
1 ( n ( 1018
1 ( k ( n
Examples
	Input
	Output

	9 6
	3

	9645 32
	11


Solution:

  
The solution follows an exact description from the algorithm given in the task. We only have to add one counter, which will increase with 1 every time we calculate a new average. After “guessing” the number, we print the counter.
Program realization:

#include <iostream>

using namespace std;

int main()

{ long long n,m,a,b,p,k;

  cin>>n>>k;

  a=1;

  b=n;

  p=1;

  m=(a+b)/2;

  while (m!=k ) 

      { if (k>m) a=m+1;

        else  b=m-1;

        m=(a+b)/2;

        p++;

      }

  cout<<p<<endl;    

}

