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Problem G  
Robots 

 
 
Input File: G.in 
Output File: standard output 
Time Limit: 0.2 seconds (C/C++) 
Memory Limit: 128 megabytes 

 
You’re the leading designer of a complex robot, that will explore human unreachable 

locations. Your job is to design a robot that will go as far as possible. To do this, you have n 
available energy sources. The i

th
 source is capable of accelerating the robot by a rate of ai (m/s

2
) 

and can do this for a total of si seconds. The robot is initially at rest (its initial velocity is zero). 
You have to decide the order in which to use the sources in order to maximize the total distance 
traveled by the robot. You will use one source until si seconds have elapsed, then immediately 
switch to another unused source (the switch is instantaneous). Each source can be used only 
once.  
 
Given the accelerations and durations of each source, write an efficient program to determine the 
optimal order of the sources, in order to maximize the total distance traveled. Your program must 
compute the difference between the traveled distance in the optimal case and in the default case 
(the order given by the input data). 
 
Physics background: if the velocity is v before you start using a source whose acceleration is a 
then, after t seconds, the robot has traveled a total vt+1/2at

2
 meters, and the final velocity will be 

v' = v+at. 
 
Input 
The input file starts with the number n (1 ≤ n ≤ 10

4
) of sources. Starting from a different line 

follows the n space-separated acceleration and duration for each source (positive integer 
numbers).  
 
Output 
The output file contains the computed difference between the traveled distance in the optimal 
case and in the default case (the order given by the input data), with one decimal. 

 
 

 Sample input Sample output 
2 

2 1 

30 2 

56.0 
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