HKOI2007 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 N2 integers from 1 to N in the format specified below.
Input

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

Output

The output consists of N lines, each containing N integers, separated by a single space. The integers are 1 to N in the specified pattern: The numbers on the main diagonal from the left-top corner to the right-bottom corner is 1, and numbers on diagonals in the same direction with length i is N-i+1. 
Sample Input

	4


Sample Output

	1 2 3 4

2 1 2 3

3 2 1 2

4 3 2 1


Question 1
Storage Centre (100 Marks)

	Program Name:
PROGRAM1.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


The “COW” team is a well-known treasure hunting team who have found many valuable treasures from ruins successfully. This time, they entered the Holy Kingdom of Lancelot in search of treasures.
The team arrived at the capital city of HKOL. They found that the city has an interesting layout. The city is divided into many square regions of unit side length. Each region is connected to each of its four adjacent regions by a road
. The distance between any two adjacent regions is one unit distance. In addition, each region is labelled by a pair of coordinates as illustrated in Figure 1 (on page 3).
The team discovered ruins in some of these regions and have decided to explore the ruins. The commander wishes to set up a temporary storage centre to collect treasures discovered by team members. The commander wants the storage centre to be located in a region such that the travel distance of the ruins farthest away from the storage centre is minimized. The storage centre may be located in a region with ruins.
Input

The input contains (N + 1) lines. The first line contains the integer N, the number of regions with ruins. Each of the following N lines contains two positive integers Xi and Yi, which denote the coordinates of a region with ruins.
Output

The output should contain two integers separated by a space, denoting the coordinates where a storage centre should be built. If there is more than one possible solution, output any one of them.
Sample Input

	5
2 2
3 4

1 3

6 9

8 2


Sample Output

	5 4


Explanation
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Fig. 1: A map of the city for the sample input.
The shaded regions are regions containing ruins.

The region with an “X” is where the storage centre should be built.

The ruins farthest from the storage centre is (6, 9) with a distance of 6 units.
Constraints

In all the test cases,
· 1 ≤ N ≤ 100,000;

· 1 ≤ Xi ≤ 10,000;
· 1 ≤ Yi ≤ 10,000
In 50% of the test cases, 

· 1 ≤ N ≤ 1,000;

· 1 ≤ Xi ≤ 100;

· 1 ≤ Yi ≤ 100
Question 2
Partners (100 Marks)

	Program Name:
PROGRAM2.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
2 seconds


In the Holy Kingdom of Lancelot, there are many ancient ruins. One of them is called the Castle of Xen. Legend was that a lot of treasures are hidden inside the castle and has attracted many treasure hunters to the castle. However, nobody has successfully found the treasure.
One day, an experienced treasure hunter team called the “COW” team arrived at HKOL. The team is forming a special “CX exploration group” to explore the Castle of Xen.
Since treasure hunting is a dangerous task, the team members must help each other with their skills to survive. Each team member needs one skill and can provide one skill. Different members need different skills. The group formed must be self sufficient, so that for any member in the group, the skill needed by that member can be provided by some member (possibly himself) in the group. As the team hopes to carry as much treasure as possible, you are asked to find a group with the largest size possible.
Input

The first line of the input contains an integer N, the number of members in the COW team. The second line contains N integers, each in the range of 1 to N. If the ith integer in this line is k, then the ith member of COW can provide the skill needed by the kth member.
Output

If no “CX exploration group” of at least one member can be formed, output 0 on a single line. Otherwise, the output should consist of two lines: The first line of the output should contain an integer M, the number of members in the largest possible group. The second line contains the M members in the group in ascending order. If there is more than one solution, output any one.
Sample Input 1
	3
3 1 1


Sample Output 1
	2
1 3


Sample Input 2

	4
2 3 1 4


Sample Output 2

	4
1 2 3 4


Explanation:

In sample input 1, the 1st member can provide the skill needed by the 3rd member, and both the 2nd and the 3rd member can provide the skill needed by the 1st member. The largest group formed consists of the 1st and 3rd members, so that they provide skills to each other.

In sample input 2, the largest group formed consists of all members.

Constraints

In all the test cases, 1 ≤ N ≤ 500,000. 
In 70% of the test cases, 1 ≤ N ≤ 5,000.
In 50% of the test cases, 1 ≤ N ≤ 20.

Question 3
SOS (100 Marks)

	Program Name:
PROGRAM3.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
3 seconds


The Holy Kingdom of Lancelot (HKOL) was once a great underground empire long time ago. After the downfall of the kingdom, now it only consists of ruins. One such ruins is called the Castle of Xen, which is buried underground. There is a control room which used to allow people to go out of the ruins by opening the ‘Magic Tunnel’ to the ground. The Magic Tunnel is composed of N circular levels, each consisting of M parts. Each part is either a brick or a space, and people can only pass through a space. The control room allows people to rotate each level to the left or to the right. If a level contains P1P2 ... PM, where Pk is a part, rotating it to left by 1 unit would make it P2P3 ... PMP1,  while rotating it to the right by 1 unit would make it PMP1P2 ... PM-2PM-1. The following diagram illustrates the two types of rotation:

[image: image1]
A treasure hunting team, the COW team are trapped inside the Castle of Xen. Luckily they have reached the control room and discover the control system of the Magic Tunnel. They want to send SOS signals through the tunnel so that the people on the ground will know where to rescue them. The SOS signals can only pass through the spaces but not the bricks. By rotating levels appropriately, a continuous column of spaces (on the same position for each level) can be formed and the signals can be sent. Rotating a level by 1 unit would take an hour and the team can only rotate one level at a time.
Given the current configuration of the Magic Tunnel, you are asked to find the minimum time taken for the team to rotate the levels before the signal can be sent.
Input

The first line of the input contains two integers N and M, the number of levels and parts respectively. Each of the following N lines contains M characters, describing the parts of that level. A space is represented by ‘s’ and a brick is represented by ‘b’. There is at least one space on each level.
Output
The output contains a single integer, the minimum amount of time needed before the signal can be sent from the underground. 
Sample Input

	5 4
bbsb

bsbb

bbbs
bbsb
bbsb


Sample Output

	2


Explanation

In Sample Input, minimum amount of time can be achieved by rotating the second level to right and the third level to left.

Constraints

In all the test cases, 1 ≤ N ≤ 100, 1 ≤ M ≤ 100,000.
In 50% of the test cases, 1 ≤ N ≤ 100, 1 ≤ M ≤ 10,000.
Question 4
Meet in the Middle (100 Marks)

	Program Name:
PROGRAM4.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


The famous treasure hunting team COW team is now trapped in an M × N maze inside the Castle of Xen. They have sent SOS signals and the rescue team is on their way coming. 
However, the members of the COW team are getting impatient. They want to escape as quickly as possible. Therefore, they started moving towards the entrance of the maze. They do not know when the rescue team will arrive but they do know that the rescue team will come along one of the shortest paths. Each position in the maze is a room, either locked or accessible. The COW team knows the map of the maze, and would like to go as near the entrance as possible but never risk missing the rescue team. A room R is nearer to the entrance than a room S if minimum number of rooms one needs to pass through to reach the entrance from R is less than that from S. You are asked to find out the position nearest to the entrance that they can go to.
Input

The first line of the input contains two integers M and N, the size of maze. The following M lines each contains N characters, describing the maze. The jth character on the ith line represent the jth room from West in the ith row from North. A room is denoted as follows:

· ‘#’ denotes a blocked room.

· ‘.’ denotes an accessible room.

· ‘E’ denotes the entrance.

· ‘X’ denotes the current position of COW.

Output
The output should contain M lines, each containing N characters, which describes the maze. Mark the position nearest to the entrance that COW can go to without risking missing the rescue team with ‘*’. You may assume that the maze is always surrounded by blocked rooms and there is always a path for COW to reach the entrance.
Sample Input 1

	5 7
#######

#E..#X#

#.#.#.#

#.....#

#######


Sample Output 1

	#######

#E..#X#

#.#.#.#

#..*..#

#######


Sample Input 2
	7 7

#######

#.....#

#.#.#.#

#.#E#.#

#.###.#

#..X..#

#######


Sample Output 2
	#######

#.....#

#.#.#.#

#.#E#.#

#.###.#

#..*..#

#######


Explanation
In Sample Input 1, the rescue team has two routes to go from the entrance to the location of the COW team, as in the following diagram:
	Route 1
	Route 2

	E

X

↓
↑
↓
→
○
→
→

	E

→
→
X

↓
↑
○
→
→



If the COW team moves from ‘X’ to the point marked ‘○’, they will never risk missing the rescue team, since the rescue team must also go through the path from ‘o’ to ‘X’ to reach ‘X’.
In Sample Input 2, the rescue team also has two routes to go from the entrance to the location of the COW team, as in the following diagram:

	Route 1
	Route 2

	←
←
↑
↓
↑
↓
E
↓
↓
→
X


	↑
→
→
↑
↓
E

↓
↓
X

←
↓



If the COW team ever moves away from ‘X’ along one of the routes, they may miss the rescue team when the rescue team is coming along the other routes. Therefore they cannot move to any other positions at all.
Constraints

In all the test cases, 3 ≤ M ≤ 100, 3 ≤ N ≤ 100.
In 50% of the test cases, 3 ≤ M ≤ 10, 3 ≤ N ≤ 10.
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Fig. 2: A single level containing 3 bricks (shaded) and 1 space (unshaded) and corresponding rotations.
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