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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 ith source is capable of accelerating the robot by a rate of ai (m/s2) 
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+1/2at2 meters, and the final velocity will be 
v' = v+at. 
 
Input 
The input file starts with the number n (1 ≤ n ≤ 104) 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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Problem K  
Escape Room 

 
 
Input File: K.in 
Output File: standard output 
Time Limit: 1 second (C/C++) 
Memory Limit: 64 megabytes 

 
As you know, escape rooms became very popular since they allow you to play the role of 

a video game hero. One such room has the following quiz. You know that the locker password is 
a permutation of N numbers. A permutation of length N is a sequence of distinct positive integers, 
whose values are at most N. You got the following hint regarding the password - the length of the 
longest increasing subsequence starting at position i equals Ai. Therefore you want to find the 
password using these values. As there can be several possible permutations you want to find the 
lexicographically smallest one. Permutation P is lexicographically smaller than permutation Q if 
there is an index i such that Pi < Qi and Pj = Qj for all j < i. It is guaranteed that there is at least 
one possible permutation satisfying the above constraints. 
Can you open the door? 

 
Input 
The first line of the input contains one integer N (1 d N d 105). 
The next line contains N space-separated integer Ai (1 d Ai d N). 
It’s guaranteed that at least one possible permutation exists. 
 
Output 
Print in one line the lexicographically smallest permutation that satisfies all the conditions. 

 
 Sample input Sample output 

4 
1 2 2 1 

4 2 1 3 

1 
1 

1 
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Problem F  
Binary Transformations 

 
 
Input File: F.in 
Output File: standard output 
Time Limit: 1 second (C/C++) 
Memory Limit: 256 megabytes 

 
There are n bits. Each bit i has a value ai (0 or 1) and an associated cost ci. We can 

change the value of bit i with a cost computed as the sum of all the costs cj of the bits j such that 
aj  = 1 AFTER bit i is changed. What is the minimum amount that should be paid to set each bit i 
to a specified value bi. 

 
Input 
The first line contains the integer n (1 d n d 5 x 103) - the number of bits 
The second line contains n integers ci (1 d ci d 109) - the costs associated with the bits 
The third line contains the original n values of the bits ai - the original values of the bits 
The fourth line contains the required n values of the bits bi - the required values of the bits 
 
Output 
Print one number - the minimum cost. 

 
 Sample input Sample output 

5 
5 2 6 1 5 
01110 
10011 

21 
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