HKOI2007 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 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: For integer i from 1 to N, the (N-i+1)th integer on the first i lines and the last i integers on the ith line is i. 
Sample Input

	4


Sample Output

	4 3 2 1

4 3 2 2

4 3 3 3

4 4 4 4


Question 1
Zoo Planning (100 Marks)

	Program Name:
PROGRAM1.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Residents in Manhattan would like to have a new zoo in the city. The Leisure Council is responsible for deciding where to build the zoo.
Manhattan is a W × H rectangular-shaped city on a Cartesian coordinate plane. The city is divided into square regions of unit side length. A square region is represented by its west-east and north-south coordinates. There are roads running from the north boundary of the city to the south boundary, and roads running from the west boundary to the east boundary. All roads are parallel to the boundary of the city. Intersections of roads are known as “crosses”.
The new zoo must be a rectangular area containing exactly one cross, at which a fountain will be built. The following figure shows a possible area for the zoo:
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The Leisure Council would like to have the zoo as large as possible. Given the positions of crosses, you are asked to determine the area of the new zoo.

Input

The first line of the input contains three integers W, H and K. W and H are the dimensions of the city, and K is the number of crosses in the map. Each of the following K lines contains a pair of integers (Xi, Yi), representing the coordinates of a cross. 
Output

The output should contain one single integer A, representing the area of the zoo. Assume the output integer is always not greater than 231-1.
Sample Input

	10 10 9
2 2
2 5

2 9

5 2

5 5

5 9

9 2

9 5

9 9


Sample Output

	36


Constraints
In all the test cases, 
1 ≤ K ≤ 3,000.

3 ≤ W ≤10,000,000.

3 ≤ H ≤10,000,000.

In 50% of the test cases, 
3 ≤ K ≤ 50. 

3 ≤ W ≤1,000.

3 ≤ H ≤1,000.

Question 2
Little Stage (100 Marks)

	Program Name:
PROGRAM2.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Visitors to the new zoo in Manhattan suggested that an “H”-shaped stage should be built in the new zoo so that they can feel more comfortable while watching the animals. The new zoo is rectangular-shaped and is divided into square regions of unit area. Each square region in the zoo is identified by its north-south and west-east coordinate. Square (1, 1) in the zoo is the square in the north-west corner of the zoo. Square (x, y) in the zoo is the square (x-1) units from the north boundary and (y-1) units from the west boundary.
An “H”-shaped stage is composed of two parallel 1-unit wide rectangular blocks of the same length, with another 1-unit wide rectangular block which is perpendicular to them, joining their midpoints. Each of these former two rectangular blocks should cover an odd number of square regions and should be at least 3 units long. The midpoint of a rectangular block is defined as the square region having the same distance from the two endpoints. Each rectangular block must be parallel to the boundary of the zoo, and have two distinct square regions as its endpoints.
In the zoo, there are some popular square regions known as “hot spots”. These hot spots attract more visitors than other regions, so it would be wise to let our stage cover them all.
With limited resources, the Leisure Council would like to minimize the total area covered by the stage. Given the coordinates of the hot spots, you are asked to determine the minimum area of the stage such that all hot spots are covered by the stage.

Input
The first line of the input contains an integer, N, the number of hot spots.

Each of the next N lines contains two integers, the coordinates of the hot spots (Xi, Yi)

Output

The output should contain a single number L, representing the minimum area of the stage. If it is impossible to build a stage satisfying the criteria, output -1.
Sample Input

	4

1 1

1 10

10 10

10 1


Sample Output

	30


Explanation

Hot spots in the sample output are marked “X” in the following diagram:
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Building an H-shaped stage in the shaded part would cover all hot spots and has a minimum possible area.
Constraints

In all the test cases,
1 < N ( 10,000,000.

1 ( Xi ( 1,000,000.

1 ( Yi ( 1,000,000.

In 50% of the test cases,
1 ≤ N ≤ 100.

1 ( Xi ( 100.

1 ( Yi ( 100.

Question 3
Shuttle Bus (100 Marks)

	Program Name:
PROGRAM3.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


The new zoo in Manhattan is now open! A crowd of visitors are coming to visit the new zoo! 
In order to let visitors go around the zoo more conveniently, the zoo has arranged a shuttle bus to carry visitors to from one sightseeing spots to another. There are N sightseeing spots in the zoo, numbered by 1, 2, ..., N. The shuttle bus travels in a circular route starting at 1 and stops at each sightseeing spots in the order of their numbers, returning to spot 1 after stopping at spot N, i.e., the shuttle bus travels in the route 1 → 2 → … → N → 1 → … The shuttle bus has a limited capacity and can carry C passengers at any time. The current locations and destinations of all passengers are known. Consider the following case:


[image: image1]
Fig. 1: A map showing the route of the shuttle bus and the requests from passengers. For example, an arrow from 1 to 2 marked with 5 means 5 visitors would like to travel from sightseeing spot 1 to spot 2. The dotted line represents the route of the shuttle bus.
If the capacity of the shuttle bus in the above case is 10 passengers, the shuttle bus can serve all the requests by 4 round-trips as illustrated in the following table, which is also the minimum number of round-trips needed in this case.
	Round-trip
	Departing from
	Number of passengers on the bus 
(According to their locations and destinations)

	
	
	1→2
	1→3
	2→1
	2→3
	3→1
	3→2

	Trip 1
	Spot 1
	5
	5
	0
	0
	0
	0

	
	Spot 2
	0
	5
	5
	0
	0
	0

	
	Spot 3
	0
	0
	5
	0
	5
	0

	Trip 2
	Spot 1
	0
	10
	0
	0
	0
	0

	
	Spot 2
	0
	10
	0
	0
	0
	0

	
	Spot 3
	0
	0
	0
	0
	10
	0

	Trip 3
	Spot 1
	0
	0
	0
	0
	0
	0

	
	Spot 2
	0
	0
	0
	10
	0
	0

	
	Spot 3
	0
	0
	0
	0
	5
	5

	Trip 4
	Spot 1
	0
	0
	0
	0
	0
	5

	
	Spot 2
	0
	0
	5
	0
	0
	0

	
	Spot 3
	0
	0
	5
	0
	0
	0


Given all requests, find out the minimum number of round-trips the shuttle bus needs to make in order to serve all requests. Visitors can be taken to their destination through one or more trips on the bus.
Input

The first line of the input contains two positive integers N and C, which is the number of sightseeing areas and the capacity of the bus respectively.

Each of the following N lines contains N positive integers. The jth integer of the (i+1)th line Wij means that Wij passengers at the ith spot want to go to the jth spot. Wii is always 0.

Output

The output contains a single integer M, the minimum number of round trips needed.

Sample Input

	3 10

0 5 15

10 0 10

20 5 0


Sample Output

	4


Constraints

In all the test cases,
1 ≤ N ( 100, 1 ≤ C ( 10,000, 0 ( Wij ( 10,000.
In 50% of the test cases,
1 ≤ M ≤ 1,000.
Question 4
Best Plan (100 Marks)

	Program Name:
PROGRAM4.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


The new zoo in Manhattan has set up an online system in which customers can watch the animals’ shows on their own computer through the Internet. Each customer can choose to be charged with one of the N charging plans, numbered 1, 2, ..., N. Each plan i is specified by the basic monthly fee Ai and the fee per minute Bi. So if a customer charged with plan i uses the system for t minutes in a month, he has to pay Ai+Bit.

The staff of the zoo knows that all customers are clever and they will always choose the service plan through which they have to pay the least. All plans are well designed such that for each plan i, it will be cheaper than all other plans for some value of t.

Now given that there are M customers using the system for t1, t2, ..., tm minutes each month respectively. You are asked to determine the service fee each customer pays, assuming that each of them choose the best plan.
Input

The first line of the input contains an integer N, the number of plans. Each of the following N lines contains the description of a plan, two decimal numbers with 3 decimal places Ai and Bi. The (N+2)th line contains an integer M, the number of customers. Each of the following M lines contain the a decimal number with 3 decimal places. The number on the (N+i+2)th line is ti.
Output

The output should contain M lines, each containing a single decimal number (correct to 3 decimal places). The number on the ith line represents the fee the ith customer has to pay.
Sample Input

	2

1.000 1.000
0.500 2.000
2

1.000
0.100


Sample Output

	2.000

0.700


Constraints

In all the test cases,
1 ( N ( 2,000, 1 ( M ( 50,000.

0 < Ai < 1000, 0 < Bi < 1000, 0 < ti < 10000.
In 50% of the test cases,
1 ≤ N ( 200, 1 ≤ M ( 200.
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