ПРОЛЕТЕН ТУРНИР ПО ИНФОРМАТИКА
Пловдив, 11 - 13 юни 2010 г.

Група D, 6 клас
Task D1. RUNNERS


K runners are taking part in a competition. Each of them must finish N full laps of a round circuit. All the competitors start together from the starting line. At the start of the event every runner is in his ‘normal’ form. While making his laps he is losing his stamina and he is running  with lower and lower tempo. That lower tempo means that every lap is done 1 second slower than the previous one. When in normal form runner with number i is doing one lap for si  seconds (si   is a positive integer). The rules of the competition allow a positive integer pi (1≤ pi≤N) to be announced for every runner before the start. On every full pi  laps done the runner gets an energy drink (while passing the starting line) which returns him in full strength (after that his stamina is dropping again the same way as before). The drinking takes 0 time. It’s obvious that while doing N laps every competitor will cross the starting line N times (we count the crossing after the last lap, but do not count the crossing of the line when they start the run). 
Write program runners, which determines the maximum number of competitors who will cross the starting line together at any point of the competition (as we are working ith seconds “together” means after equal amount of seconds after the competition’s start)

Input

On the first line of the standard input you must read two positive integers, separated with an interval: K – competitors count and N – laps count.

After that there are K rows (one for each runner). On every row there are two positive integers: si  - seconds for competitor i to run one lap in “normal” form and pi – lap count on which the runner receives his energy drinks and returns to “normal” form.

Output
Print one single integer – the determined maximum count of competitors who will cross the starting line together at some moment of the competition..
Restrictions

   
 2 ≤.K≤ 10000 ; 1 ≤.N≤ 1000 ; 1 ≤. si   ≤ 100 ; 1 ≤. pi   ≤ N

Memory : 42 MB

Example



 
	Input
	Output 

	  4 3

26 2

39 3

45 1

56 2
	2


Example’s explanation:  The runners will do the following laps:

 Runner1 – for 26, 25 and 26 sec.; Runner2 – for  39, 38 and 37 sec.; Runner3– for 45, 45 and 45 sec.; Runner4 – for 56, 55 and 56 sec. Respectively they will cross the starting line at: Runner1 – after 26, 51, 77 sec.; Runner2– after 39, 77 and 114 sec;Runner3 – after 45, 90 and 135 sec; Runner4 – after 56, 111 and 167 sec. The only case when more than one runner will cross the starting line is after 77 seconds when runner1 and runner2 will be on the line together.

Solution 
Both solutions are based on computing the moments when each runner crosses the starting line. In this part there is nothing special – we just count the decrease and the increase in forms (which corresponds with the lap times).
In the first idea we store all the times of line crossing in an array which must be with K*N elements (maximum 10000000 elements – from there we got the restriction of 42 MB). After this the array is sorted and with one pass we find the longest sequence of equal elements.  This solution runs in O(K*N*log(K*N)) time because of the sorting and will get 70 points:
#include <iostream>

using namespace std;

const int maxv=10000001;

int a[maxv];

int k,n;

void input()

{

  int i,j,ua;

  int tt, to, bo;

  int m,p;

  cin >> k >> n;

  ua=0;

  for (i=1;i<=k;i++)

  {

    cin >> m >> p;

    tt=m; to=m; bo=1;

    ua++;a[ua]=m;

    for (j=2;j<=n;j++)

    {

      if (bo == p)

        {

         to=m;

         bo=0;

        }

      else
       to++;

      tt=tt+to;

      ua++;a[ua]=tt;

      bo++;

    }

  }

}

int main()

{

  int i;

  int c,cmax, amax;

  input();

  amax=k*n;

  sort(a+1,a+amax);

  c=1;cmax=0;

  for (i=1;i<amax;i++)

    if (a[i]==a[i+1])

      c++;

    else

      {

        if (c>cmax) cmax=c;

        c=1;

      }

  cout << cmax << endl;

  return 0;

}
The solution for 100 points is to compute the number of runners that pass the starting line in every second of the competition (in many seconds we will have 0 competitors on the line) and to find the greatest number from these. Important thing to note here is that because of the restrictions the race can be 599500 second max. 
That way we can use an array with 599500 elements. After that we calculate the crossings of each runner and add 1 to the corresponding time moment in the array. After that we find the maximal element of the array and that is our solution. This solution runs in О(max(K*N, Tmax)) time, where Tmax is the duration of the competition in seconds
#include <iostream>

using namespace std;

const int maxsec=600000;

int a[maxsec];

int k,n;

int tmax=0;

void input()

{

  int i,j;

  int tt, to, bo;

  int m,p;

  cin >> k >> n;

  for (i=1;i<=k;i++)

  {

    cin >> m >> p;

    tt=m; to=m; bo=1;

    a[tt]++;

    for (j=2;j<=n;j++)

    {

      if (bo == p)

        {

         to=m;

         bo=0;

        }

      else

        to++;

      tt=tt+to;

      a[tt]++;

      bo++;

    }

    if (tmax<tt) tmax=tt;

  }

}

int main()

{

  int i;

  int amax=0;

  memset(a,0,sizeof(a));

  input();

  for (i=1;i<=tmax;i++)

    if (amax<a[i]) amax=a[i];

  cout << amax << endl;

  return 0;

}
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