26-th NATIONAL OLIMPIAD IN INFORMATICS

Final round, 24-25 April 2010, Pleven

Group E (4-5 grades)

Task E2. TRAINS

Given are N pairs of cities, connected by two-way railroads. Given is also the time in hours, for which a train travels between end cities in each pair. At every whole hour from the first city of each pair, a train starts travel to the second city, and another train starts travel from the second city to the first city.
A train will meet several trains coming from the opposite direction during its travel (including trains at the first and at the last stations). Their count depends on what pair of cities is taken. Write program trains to find out, which is the biggest count of trains that the train will meet traveling from the first to the second city in a pair. 

Input:

On the first line of the standard input positive integer N – the count of the pairs of cities is given. On each of next N lines a positive integer is given – the hours, which the train needs to travel between the cities in a pair.

Output:
The program must display on a single line of the standard output an integer, equal to the biggest count of trains, which the train meets traveling between two cities. 
Constraints
0 < N < 20

EXAMPLE
Input
Output
5
15

3

4

7

6

1
Solution
In general
Consider the situation in a pair A and B. In every city, every hour  a train departs. Let the time for which a train travels the distance between the two cities to be M  hours. 
Trains which will meet a train going by B are those who have gone from A: 
- At the time at which the train departs from B - it's just 1 train; 
- From 1 to M hours earlier than the time of departure of the train from town B - these are just M trains; 
- From 1 to M hours later than the time of departure of the train from town B - these are just M trains. 
The number of all trains which will meet a train departing from B can be calculated as follows: 
br=0;

for(i=-М; i<=М; i++)

br++;
From town A to town B goes a train at K o’clock. Trains that have gone before it or with it and with which it will meet are those who have departed from  city A at the following hours: 
1. The first, the earliest train, which will meet it even on its departure from city B is a train that goes from A to B at (K - M) o’clock. This train will arrive in town B, just as our train departs from B. 
2. The next train, which will meet the train departing from B is a train departing from  town A, 1 hour later than the first one, which was met, that means in (K - M - 1) o’clock. 
3. The next train, which will meet the train departing from B is a train departing from  town A, 2 hours later than the first one met, that means in (K - M - 2) o’clock. 
4. And so on. . . 
. 
. 
. 
M + 1. The last (M + 1) numbered train is this one, which will go from town A, M hours later than the first train, that means at (K - M - M) o’clock, that means at K o’clock - at the same time as our train departs from town B. 
Up here, we found that the number of trains that departed from the city A before our train or with it and passed each other with it are exactly (M + 1) number. 
Consider now trains which will go from the city A after K o’clock, and which will also meet the train going from town B at K o’clock. 
1. The first train goes at (K + 1) o’clock. 
2. The second train, which will meet it, is the train going from A at (K + 2) o’clock. 
3. Etc. . . . 
. 
. 
. 
M. The last train, which will meet is a train going from A at (K + M) o’clock. This train will meet our train on his arrival in town A. 
Thus we see that the total number of trains departed from A after hours of departure of the train from the city B is exactly M number. 
Thus we get that the number of all trains that will meet the train departing from city B:
(М + 1) + М = 2*М + 1
Example: The time to travel between two cities A and B is 2 hours. Let's a train leaves the city in 3 o’clock PM. The trains which have departed from  city A before it or with it and that will meet it are: 
1. Departs at 1 o’clock PM and arrives at 3 o’clock PM.  
2. Departs at 2 o’clock PM and arrives at 4 o’clock PM.  
3. Departs at 3 o’clock PM and arrives at 5 o’clock PM.
These 3 trains will meet a train that goes from B at 3 o’clock PM. It will arrive in A at 5 o’clock PM. 
After leaving, the train from B to A, it will also meet the following trains which go from A to B after 3 o’clock PM: 
1. Goes from A at 4 o’clock PM.
2. Departs from A at 5 o’clock PM. 
The total number of trains that will meet the train, which departs from B  is 3 +2 = 5. So will occur in the formula that we brought up earlier. When M = 2 we have
2*М + 1 = (2*2 + 1) = 5.
Program
At first we define what is the longest time to travel between two cities - max. Logically this means that in this travel the train will meet most trains. Then we calculate how is the number of these trains with the already explained formula: 2 * max +1.
#include<iostream>

using namespace std;

int main()

{int i, a, n, max;

 cin>>n; cin>>a; max=a;

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

    {cin>>a; 

     if(a>max) max=a;

    }

 cout<<2*max+1<<endl;

 return 0;

}
The number of the trains, which will meet the train in the task can be calculated also through the following cycle:
br=0;

for(i=-max; i<=max; i++)

br++;
Here is the second version of the program
#include<iostream>

using namespace std;

int main()

{int i, a, n, max, br;

 cin>>n; cin>>a; max=a;

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

    {cin>>a; 

     if(a>max) max=a;

    }
 br=0;

 for(i=-max; i<=max; i++)

 br++;
 cout<<br<<endl;

 return 0;

}
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