HKOI2009 Final Event (Junior Group)


Question 0
Enumeration (50 Marks)

	Program Name:
PROGRAM0.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Write a program to read an integer N and output N2 integers in specified format.
Input

The input contains an integer N (1  N  10).

Output

The output file consists of N lines, each containing N integers, separated by a single space. In the ith row, the first integer is i. For the remaining N-1 integers in each row, each integer is 1 larger than its left, except that it would return to 1 if its left is N.
Sample Input

	4


Sample Output

	1 2 3 4

2 3 4 1

3 4 1 2

4 1 2 3


Question 1
Set Union (100 Marks)

	Program Name:
PROGRAM1.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


In mathematics, the union set Z of two integer sets X and Y, contains all integers that are in at least one of the sets X and Y. For convenience, an integer set containing {a,a+1,...,b-1,b} is represented by an integer interval [a,b]. In general, an integer set is represented by minimum number of intervals. Also, intervals must be in ascending order. 

For example, X={1,2,3,6,7}is represented by [1,3], [6,7] while Y={6,7,8,17,18,20} is represented by [6,8] ,[17,18] and [20,20]. The union of X and Y is Z={1,2,3,6,7,8,17,18,20}, represented by [1,3],[6,8],[17,18] and [20,20]. 
Given X and Y, you are asked to write a program to output the union set Z. 

Input

The first line contains an integer N, the number of intervals in the representation of X. Each of the following n lines contains two integers a and b, indicating an interval [a,b] in the representation of X. The (N+2)th line contains an integer M, the number of intervals in the representation of Y. Each of the following m lines contains two integers a and b, indicating an interval [a,b] in the representation of Y.
Output

The first line contains an integer K, the number of intervals in the representation of Z. Each of the following K lines contains two integers a and b, separated by a single space, indicating an integer interval [a,b] in the representation of Z. The intervals must be in ascending order.
Sample Input
	2

1 3

6 7

3

6 8

17 18

20 20


Sample Output
	4

1 3

6 8

17 18

20 20


Constraints

In all of the test cases,

· 1 ≤ N,M ≤ 100,000, 1 ≤ a,b ≤ 100,000,000
In 50% of the test cases,

· 1 ≤ N,M ≤ 1,00, 1 ≤ a,b ≤ 1,000,000
Question 2
Dictionary (100 Marks)

	Program Name:
PROGRAM2.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Suppose you are given some words in a dictionary. You now need to select some words among the given words such that each of the 26 capital alphabets appears at least once in the selected words. You may assume that words only consist of capital alphabets. 

For example, suppose the following words are given: 
TWO, THE, MUCH, QUICKER, QUICK, BROWN, FOX, JUMPS, OVER, THE, LAZY, 

DOG
There may be more than one ways to select the words. In the above example, selecting "THE", "QUICK", "BROWN", "FOX", "JUMPS", "OVER", "LAZY" and "DOG" is a possible solution while "TWO", "MUCH", "QUICKER", "BROWN", "FOX", "JUMPS", "OVER", "LAZY" and "DOG" also contain all 26 alphabets. In this problem, you are asked to output the any solution with the least number of words.
Input

The first line contains an integer N, the number of given words. Each of the following n lines contains a given word.
Output

If there is no solution, then output "Impossible" (without the quotes) in a single line. 

Otherwise, the first line should contain an integer K, the number of selected words. Each of the following K lines contains a selected word. The selected words can be in any order. 
Sample Input 1
	10

ABCDE

FGHIJ

ABCDEFHIJ

GF

KLMNOPQ

RST

RSVUWXYZ

XYZ

UVW

G


Sample Output 1
	5

ABCDEFHIJ

G

KLMNOPQ

RST

RSVUWXYZ


Sample Input 2

	3

DOG

FISH

CAT


Sample Output 2

	Impossible


Constraints

· In all the test cases,

· 1 ≤ N ≤ 20
In 50% of the test cases, 

· 1  N  10
Question 3
Necklace (100 Marks)

	Program Name:
PROGRAM3.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


As a birthday present, John was given a necklace with some colourful beads held together by a piece of string. He loved the necklace so much that he could not stop playing it. He had great fun in rotating it around his neck. 

The necklace has N beads on it. Each bead takes one of the m colours. A colour is denoted by an integer between 1 and M inclusive. The necklace is represented by a sequence of N integers, with the ith integer being the colour of the ith bead. When a necklace is rotated by k units, the sequence shifts to the right by k, i.e. the sequence A1, A2, A3, ... , AN becomes AN-k+1, AN-k+2, ... , AN, A1, A2, ..., AN-k. 

For example, a necklace represented by 1, 2, 3, 1, 4, 3, after being rotated by 3 units, will become 1, 4, 3, 1, 2, 3. 

After playing with his necklace for a while, John was surprised that his necklace looked different. Although he knew that the change was caused by rotation, he found it irritating as the new colour pattern did not match his clothes. He later discovered that there are some necklaces that look the same after rotation. Those necklaces are called symmetric necklaces. A necklace is symmetric if there exists an integer k (1 k  n-1) such that the necklace remains the same after rotated by k. For example, a necklace represented by 1, 2, 3, 1, 2, 3 is symmetric since it remains the same after rotated by 3 units. However, the necklace 1, 2, 3, 1, 4, 3 is not symmetric. 

Amazed by his discovery, John decided to paint the beads himself in order to make the necklace symmetric. He was able to change the colour of any bead by painting. To save paint, he would like to minimize the number of beads with their colour changed. Given the sequence representing the necklace, write a program to find the least number of beads needed to have their colours changed in order to make the necklace symmetric. 



Input
The first line contains two integers N and M. The next line contains n integers B1, …, Bn (1 ≤ Bi ≤ M,  1 ≤ i ≤ N). Bi represents the colour of the ith bead.
Output

The output contains an integer in a single line, indicating the minimum number of beads to have their colours changed.
Sample Input
	6 4

1 2 3 1 4 3


Sample Output
	1


Explanation
The minimum change is to paint the 2nd bead as colour 4 or to paint the 5th bead as colour 2. 
Constraints

In all the test cases,

· 1  N  100,000,000
In 50% of the test cases, 

· 1 N  10,000
Question 4
Full (100 Marks)

	Program Name:
PROGRAM4.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Minibus is a fast public transport, but sometimes when a minibus arrives at an intermediate stop, it is already full, meaning that no one can get on if no passengers get off. Therefore, one may waste a lot of time waiting for a minibus. A very kind minibus company has decided to solve the problem. 

In a minibus route, there are N stops. The minibus starts from Stop 1. Stops 2 to N-1 are intermediate stops and stop N is the final stop. 

There is a minibus with capacity of M passengers. Passengers only get on the minibus in Stops 1, 2,..., N-1. In stop 1, K passengers get on the minibus. It is known that these passengers will get off at one of the intermediate stops or the final stop. Passengers who get on at intermediate stops will only get off at the final stop. 

Regardless of their destination, each passenger pays N-i dollars if he/she gets on the minibus at stop i. 

According to the company's rule, at each intermediate stop, if there is someone waiting for the minibus, the first person of each intermediate stop should be made able to get on whenever a minibus arrives. Also, minibus drivers are required to maximize the income while following the rule. The minibus company has installed a system that tells the number of people waiting at each stop. You are asked to write a program to help the minibus driver decide how many people should get on the minibus at each stop. 

You are given the number of people getting on the minibus in stop 1 and their destination, as well as the number of people waiting at each intermediate stop. You are asked to output the maximum possible income of the minibus and the number of people that should get on at each intermediate stop. You may assume that there is always at least one solution. 

Input

The first line contains three integers N, M and K. The second line contains N-2 integers, the ith integer represents the number of people waiting at intermediate stop i+1. The third line also contains N-2 integers, the ith integer represents the number of passengers, Qi, getting off at intermediate stop i+1.
Output

The output should consist of two lines. The first line should contain an integer, the maximum possible income. The second line should contain N-1 integers, each integer representing the number of passengers that should get on the minibus at each stop, from stop 1 to N-1. If there is more than one solution, output any one of them. You can assume that the maximum possible income is always less than 231.

Sample Input
	5 6 4
4 1 3

2 1 0


Sample Output
	28
4 3 1 1


Constraints

In all the test cases,

· 2  N  10,000
· 1 M  30,000
· 0M
· 0  Qi  10,000
In 50% of the test cases, 

· 2  N  15
· 1 M  20
· 0M
· 0  Qi  100
- 9 -


