HKOI2005 Final Event (Senior 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 all integers from 1 to N 2.

Input

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

Output

The output file consists of 2*N-1 lines. For all i where 1  i N, the ith line contains i integers separated by a single space. For all i where N+1  i N-1, the ith line contains 2*N-i integers separated by a single space. The integers are 1 to N 2 in ascending order. An integer is always larger than the one on its left and all numbers in the row above, if applicable.

Sample Input

	4


Sample Output

	1

2 3

4 5 6

7 8 9 10

11 12 13

14 15

16


Question 1
Symbolic Links (100 Marks)

	Program Name:
PROGRAM1.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
10 seconds


A symbolic link is a special type of file in a Unix (or Unix-like) filesystem that allows a file entry to refer to another directory entry, which may be another symbolic link. For example, here is the directory listing of a Unix directory:

-rw-------   1 hkoi     student      101 Nov 16 15:32 file1

lrwxrwxrwx   1 hkoi     student      102 Nov 16 15:32 file2 -> file1

lrwxrwxrwx   1 hkoi     student        5 Nov 16 15:32 file3 -> file2

lrwxrwxrwx   1 hkoi     student        5 Nov 16 15:32 file4 -> file1

In the above listing, there are three symbolic links: file2 refers to file1, file3 refers to file2, and file4 refers to file1.

When the system accesses a symbolic link, it tries to de-reference it. For example, by de-referencing file3, we will obtain file1. In some cases, it is impossible to de-reference the file. Consider the following case:

lrwxrwxrwx   1 hkoi     student        5 Nov 16 16:19 file5 -> file6

lrwxrwxrwx   1 hkoi     student        5 Nov 16 16:19 file6 -> file5

file5 refers to file6, while file6 refers back to file5. This is a cyclic relationship, and it cannot be de-referenced.

In the input of this question, you are given a list of files and symbolic links, and a list of queries for files. In each query, you are given a filename (the file may or may not be a symbolic link), and you are required to find out the actual file that is referred to. For example, a query of “file3” should have an output of “file1”.

For simplicity, all filenames in the input are distinct positive integers  N, where N is the total number of files. You may also assume that the files are in the same directory.

Input

The first line contains the number N, which is the number of files in the directory. The second line contains the number M, which is the number of symbolic links. In the next M lines, each line contains two integers A and B, which means A is a symbolic link referring to B. The next line contains the number Q, which is the number of queries. In the next Q lines, each line contains an integer K, which is the name of the file queried.

Output
For each query, output a single integer on a line, which is the actual file being referred to, or the string "Error" if it leads to a cyclic relationship.

Sample Input

	4

3

2 1

3 4

4 3

3

1

2

3


Sample Output

1

1

Error

Constraints

For all test cases:

· 0 ≤ M < N ≤ 100 000

· 1 ≤ A, B, K ≤ N
· 1 ≤ Q ≤ 100 000
For 50% of the test cases, 1 ≤ N, M ≤ 20.

Question 2
Land
(100 Marks)

	Program Name:
PROGRAM2.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


A king has a piece of land, which is going to be given to his two sons. The land can be completely described by its boundary, which may be regarded as an N-vertex polygon in the plane. The vertices have integer coordinates, and the sides of the polygon are parallel to either the x-axis or the y-axis. The land is to be divided by a vertical line of the form x=K for some choice of an integer K. The part of the land to the left of the line will be given to the elder son, and the part to the right to the younger son. For some reason, the king wants to divide the land so that the perimeters of the lands given to the two sons are the same.

As an illustration, consider the piece of land shown in Fig. (a). If the king divides the land by the vertical line x=4, the elder son will receive two pieces of land in square shapes, and the younger son will receive a rectangular piece of land, as indicated in Fig. (b). The two square pieces of land has a total perimeter of 16, so does the rectangular piece of land. Therefore the perimeters of land received by the two sons are equal.
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Given information about the piece of land owned by the king, write a program to help him decide how he should divide his land.

Input

The first line of the input contains an integer N. Each of the following N lines contains two integers, specifying the x- and y-coordinates of a vertex. The integers on the (i+1) line are respectively xi and yi. The line joining (xi, yi) and (xi+1, yi+1) (for 1  i < N) represents a line segment on the boundary of the land. The line joining (xN, yN) and (x1, y1) also represents a line segment on the boundary. The vertices of the polygon are given in counter-clockwise order, that is, the interior of the land is always on the left if one walks from (xi, yi ) to (xi+1, yi+1) along the boundary. 

Since the given polygon represents the boundary, any two line segments on the boundary do not intersect with each other (except for adjacent line segments which intersect at a point).

Output

The output should be a single integer K, indicating that the land should be divided by the line x=K. The input will be designed so that there always exists an integer K satisfying the above requirements.

Sample Input

8

6 1

6 7

2 7

2 5

4 5

4 3

2 3

2 1
Sample Output
4

Constraints

In all test cases, 4  N  30 000 and |xi|, |yi|  30 000 for 1  i  N.
In 50% of the test cases, 4  N  1 000 and |xi|, |yi|  1 000 for 1  i  N.

Question 3
Atlantis (100 Marks)

	Program Name:
PROGRAM3.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Over 11,000 years ago there existed an island nation in the world. The nation was powerful and wealthy, but it was eventually destroyed by the gods. The island sank into the deep ocean and was lost forever. This island is the well-known “lost continent” – Atlantis.

A new Atlantis has emerged! A group of islands, called Atlantis II can be seen floating in the sky above the Atlantic Ocean. To avoid sinking, Atlantis II was built in the sky. For some reasons the gods want to destroy this new Atlantis, so they ask you to develop a plan.

The structure of Atlantis II is described by the gods as follows: Atlantis II consists of N islands. Each island is supported by its own controller, which is a magnetic field generator placed beneath the island. In order to keep an island in balance, the height difference between the island and its controller must be exactly K meters, where K is positive and constant for all islands. The islands are large and are protected by invisible force fields, and thus are immune to physical attacks. The only method to destroy the islands is by destroying their controllers. Therefore, your task is to locate all N controllers.

Your sensor detects 2N floating objects above the Atlantic Ocean. N of them are islands and the rest are controllers. However, you cannot distinguish between the islands and the controllers. Now given only the heights of the 2N objects, you must find the heights of all controllers.

Input

The input consists of two lines. The first line contains a positive integer N, the number of islands. The second line contains 2N positive integers, separated by spaces, denoting the heights (measured in meters above sea-level) of the 2N objects detected. You may assume that there is always a solution.

Output

The output consists of N+1 lines. The first line contains a positive integer K, the height difference between an island and its controller. Each of the remaining N lines contains a positive integer which is the height of a controller. The heights of the controllers may be outputted in any order. If there is more than one solution, you must output only one of them.

Sample Input

	4

1 5 3 7 4 6 8 10


Sample Output

	4

1

3

4

6


Explanation



[image: image3]
(Another solution for the sample input is to have 1, 3, 5, and 7 as the controllers.)

Constraints

In all test cases, 1 ≤ N ≤ 1 000, 1 ≤ heights ≤ 10 000.

In 50% of the test cases, 1 ≤ N ≤ 10.

Question 4
Gift
(100 Marks)

	Program Name:
PROGRAM4.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second



N students are sitting in front of a round table. The students are numbered 1 to N, clockwise. As illustrated in the diagram, each student has 2 neighbours, one on the left and one on the right. For example, the “left neighbour” of student 5 is student 6, and the “right neighbour” of student 5 is student 4.  The “left neighbour” of student 1 is student 2, and the “right” neighbour of student 1 is student 6.

At the beginning, every student holds a gift which is not necessarily owned by that student. Every gift is labelled with a number, indicating the student number of its owner. Additionally, each gift contains a candy, which is owned by the owner of the gift. For the sake of convenience, the gifts in the diagram above are drawn on the table instead. As illustrated in the diagram, gift 2 is being held by student 1, gift 4 is being held by student 2 and so on.

In order to distribute the candies to their respective owners, the students pass the gifts to their neighbours using a number of “passes”. In a “left pass”, every student passes the gifts to their left neighbours. In a “right pass”, every student passes them to their right neighbour.

When a student receives the gift that he/she owns, he/she unwraps it and takes the candy inside. Given the initial positions of the gifts, determine the minimum number of passes required so that all students can take their candies.

Input

The first line of the input contains an integer, N. Each of the following N lines contains a single integer between 1 and N inclusive. The number on the (i + 1)th line indicates the label of gift i.

Output

The output is a single integer, indicating the minimum number of passes required.

Sample input
	6

2

4

5

3

6

1


Sample output
	4


Explanation

Denote X as a sequence of N numbers, with the first number representing the label of the gift held by student 1, the second number representing the label of the gift held by student 2, and so on.
In the sample, X is initially “2 4 5 3 6 1”.

After a right pass, X becomes “4 5 3 6 1 2”. Student 3 gets his/her candy.

After 2 left passes, X becomes “1 2 4 5 3 6”. Students 1, 2 and 6 get their candies.

After a left pass, X becomes “6 1 2 4 5 3”. Students 4 and 5 get their candies.

Constraints

In all test cases, 1 ( N ( 50 000.

In 50% of the test cases, N ( 50.
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(b) Pieces of land given to the two sons
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(a) A piece of land divided by the line x=4
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