HKOI2003 Final Event (Junior Group)


Question 0
Enumeration (50 Marks)

	Program Name:
PROGRAM0.EXE

Input File:
INPUT0.TXT

Output File:
OUTPUT0.TXT

Maximum Execution Time:
1 second


Write a program to read an integer N and output all integers from 1 to N2.

Input Format

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

Output Format

The output file consists of N lines, each containing N integers, separated by a single space.  These integers are all integers from 1 to N 2 in descending order.  An integer is always smaller than the one on its left and all numbers in the row above, if applicable.

Sample Input File

	4


Sample Output File

	16 15 14 13

12 11 10 9

8 7 6 5

4 3 2 1


Question 1
Be Jeweled (100 Marks)

	Program Name:
PROGRAM1.EXE

Input File:
INPUT1.TXT

Output File:
OUTPUT1.TXT

Maximum Execution Time:
5 seconds


"Be Jeweled!" is a popular Palm game.  You are given 81 jewels arranged in a 9 × 9 matrix.  Two adjacent jewels are allowed to be swapped if and only if, after the swapping, some jewels can be counted for scoring.  You can make one such swapping and get score.  The score is calculated according to the following rules:

1. If there are any three or more jewels of the same kind lined up horizontally, these jewels will be counted for scoring.

2. If there are any three or more jewels of the same kind lined up vertically, these jewels will be counted for scoring.

3. If a jewel fulfils both rule 1 and 2, this jewel will count only once for scoring.

4. The score gained = 5 × 3 ^ (number of scoring jewels − 3)

For simplicity, all jewels would be represented by upper case letters.  Take the following sub-array as an example.

	P
	Q
	P
	Q
	P
	Q
	Swapping the shaded pair.
	P
	Q
	P
	Q
	P
	Q
	The jewels shaded will be counted for score.

This will score:

5 × 39 − 3 = 3645
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Consider the following matrix:

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	A
	A
	J
	X
	X
	E
	X
	X
	S

	2
	A
	S
	A
	J
	A
	X
	J
	E
	X

	3
	E
	J
	E
	X
	A
	X
	S
	J
	X

	4
	S
	A
	J
	X
	E
	J
	S
	J
	A

	5
	S
	X
	E
	S
	J
	E
	J
	E
	X

	6
	A
	E
	S
	J
	S
	S
	E
	X
	A

	7
	E
	J
	E
	E
	A
	A
	J
	S
	J

	8
	E
	E
	A
	E
	X
	J
	A
	S
	J

	9
	A
	E
	X
	A
	S
	S
	X
	J
	S


There are many possible moves.  For example, the E at row 1, column 6 can be swapped right [Denoted as "(1, 6) r"].  This move gains you 45 scores.  For uniformity, a move is only limited to swapping right or swapping down.  Here below lists some other available moves (not all):
	Move
	(1, 6) d
	(5, 4) d
	(5, 7) r
	(6, 1) r
	(6, 2) d

	Scores
	45
	15
	5
	5
	135


Clearly, the best one is "(6, 2) d" since it scores you the highest.

You are now given such matrix and requested to write a program to find the best moves available in terms of scores gained.

Input Format

The input file contains 9 lines, each of which contains a string of 9 characters.  This represents a 9 × 9 character matrix.  Each character represents a specific kind of jewel.  You can assume that there would not be any three or more jewels of the same kind already lined up horizontally or vertically.

Output Format

There are two cases for the output.  If there is no move available, output only a line "No move" (excluding the double quotes).  Otherwise, you should output to the first line the maximum score you can gain.  The second line onwards are all best moves available, sorted in ascending order of Row number, then Column number, then Down move before Right move.  The output format is (Row number, Column number) d/r.

Sample Input File 1

	AAJXXEXXS

ASAJAXJEX

EJEXAXSJX

SAJXEJSJA

SXESJEJEX

AESJSSEXA

EJEEAAJSJ

EEAEXJASJ

AEXASSXJS


Sample Output File 1

	135

(6, 2) d

(7, 1) r

(9, 8) r


Sample Input File 2

	BGBGBGBGB

XQXQXQXQX

BGBGBGBGB

XQXQXQXQX

BGBGBGBGB

XQXQXQXQX

BGBGBGBGB

XQXQXQXQX

BGBGBGBGB


Sample Output File 2

	No move


Question 2
Narrow Range Broadband (100 Marks)

	Program Name:
PROGRAM2.EXE

Input File:
INPUT2.TXT

Output File:
OUTPUT2.TXT

Maximum Execution Time:
3 seconds


The Net-Rider Broadband Company (NRBB) is trying to start its business in a town of rectangular shape.  It will make use of a xDSL network to provide service.  However, the distance between the xDSL server and a client is limited.  NRBB only has money to build 1 server.  Where should it be built?
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The town only consists of streets running from east to west and from north to south.  New xDSL lines can only be built along the streets.  All buildings, including the clients' buildings and the server building, have addresses written as (x, y).  In the diagram, the "×" is the server, and "" are the clients.  The server has the address (5, 6).  If the distance limit is 4 units, 3 clients, located at (4, 6), (6, 9) and (8, 5), could be served as they are connected to the server with the new xDSL lines represented by thick black lines in the diagram.

NRBB has already done a market research.  Each client has agreed to pay NRBB a specific amount of money if NRBB can serve that client.  Write a program to find where the server should be built so as to earn as much money as possible.

Input Format

The first line contains two integers p and q (1  p, q  100), which are the dimensions of the town.  The second line contains 2 integers n (1  n  1000) and r (0  r  p + q), where n is the number of clients and r is the maximum distance between the client and the server.  Each of the remaining n lines contains 3 integers xi, yi and vi (1  xi  p, 1  yi  q, 1  vi  1000, 1  i  n), where (xi, yi) is the address of the client, and vi is the amount that the client will pay.  Different clients may have the same address.

Output Format

The output file contains only one line of 3 integers xs, ys and vs, meaning that the server should be built at the address (xs, ys), generating an income of vs.  The address of the server can be the same as any client.  If there is more than one suitable address, your program should only output any one of them.

Sample Input File

	12 12

9 4

2 2 10

3 9 200

3 12 10

4 6 150

6 9 99

8 5 250

9 10 50

10 3 50

12 5 50


Sample Output File

	5 6 499


Question 3
Goldbach's Conjecture (100 Marks)

	Program Name:
PROGRAM3.EXE

Input File:
INPUT3.TXT

Output File:
OUTPUT3.TXT

Maximum Execution Time:
1 second


In 1742, Christian Goldbach (1690-1764), a mathematician, suggested that every even number greater than 2 can be represented as the sum of two primes.  This is known as the Goldbach's Conjecture.  It remains as one of the oldest unsolved problems in mathematics as no one has succeeded in proving or disproving the correctness of this conjecture in the past two centuries.

You are asked to write a program that, given a positive integer n, finds two prime numbers p1, p2 (p1  p2) such that the sum of these two prime numbers is equal to n.  If there is more than one solution, you should output the one that minimizes (p2 − p1).

Input Format

The input file contains only one line, which is a positive integer n (4  n  10,000,000).

Output Format

The output file should consists of exactly one line, which consist of two integers p1 and p2 separated by a space, or the word "Impossible" (excluding the double quotes) if there is no solution.

Sample Input File

	16


Sample Output File

	5 11


Question 4
Bridge (100 Marks)

	Program Name:
PROGRAM4.EXE

Input File:
INPUT4.TXT

Output File:
OUTPUT4.TXT

Maximum Execution Time:
1 second


Once upon a time, there were two islands of rectangular shape in the Ocean.  One day, people of these two islands decided to build a bridge to connect the islands.  In order to reduce cost, they wanted to minimize the length of the bridge.

Given the positions of the islands, write a program to find the minimum length of the bridge.

Input Format

There will be exactly two lines in the input file.  Each line consists of 4 integers x1, y1, x2, y2 (0  x1, y1, x2, y2  100, x1 < x2, y1 < y2) which describe the position of an island.  (x1, y1) and (x2, y2) are the southwest corner and the northeast corner of an island respectively.  Integers in a line are separated by a space.  You may assume that the islands will not overlap or touch each other.

Output Format

There should be exactly one line in the output file consisting of one number, which is the minimum length of the bridge.  The answer should be corrected to 3 decimal places.

Sample Input File

	1 1 3 2

4 3 6 4


Sample Output File

	1.414
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