HKOI2000 Final Event (Senior Group)


Question 1
Equal Sum

(120 marks)


Program name:

PROGRAM1.EXE

Name of input file:

INPUT1.TXT

Name of output file:
OUTPUT1.TXT

A set of n elements has 2n subsets. For example, the set {1,3,2} has 8 subsets: {}, {1}, {2}, {3}, {1, 2}, {1, 3}, {3, 2}, {1, 3, 2}.  You are given 2 sets of positive integers.  Write a program to find out whether there exist 2 subsets (one from each set) so that the sum of elements of each subset is equal to a given integer K.

Input

The input file INPUT1.TXT contains 5 lines.  The first line is an integer K (0 < K ( 10000).  Each of the two sets occupies two subsequent lines, the first of which is the number of elements Mi (0 < Mi ( 30) in the set, while the second of which contains Mi positive integers, each integer is smaller than 256.

Output

The output file OUTPUT1.TXT consists of 2 lines.  The first line contains the elements of the subset of the first set, while the second line those of the subset of the second set.  The elements in each subset are separated by exactly one space.  If there are more than one solution, you only need to output any one of them.

Sample Input File

10
5

1 2 3 7 5

3

2 6 8

Sample Output File

1 2 7
2 8

Question 2
Magic Triangle

(120 marks)


Program name:

PROGRAM2.EXE

Name of input file:

INPUT2.TXT

Name of output file:
OUTPUT2.TXT

[image: image1.jpg]



A magic triangle consists of N (1 ( N ( 5) levels, where N is the size of the triangle.  For example, the size of the above triangle is 3 (i.e. N = 3).  In the Kth level (1 ( K ( N), there are K nodes.  Each of the nodes is assigned a value which is an integer ranged from 1 to M, where M  is the total number of nodes.  The followings are the properties of a magic triangle:

1. Each of the integers from 1 to M is assigned to exactly one node.  In other words, no two nodes have the same value.

2. For each node except those in the Nth level, the value is exactly the difference between the value in its 2 child nodes.  For instance, in the above figure, the value 4 in the 2nd level is the difference between the values 6 and 2 in the 3rd level.

There are some nodes of which the value has already been predetermined.  Write a program to find out the values of those unknown nodes (with question marks in the figure) so as to satisfy the properties of a magic triangle as described above.  If there are more than one set of answers, you only need to output any one of them.

The input file INPUT2.TXT contains N+1 lines.  The first line contains an integer N, which is the size of the triangle.  The 2nd line contains an integer which is the value of the node in the 1st level, the 3rd line contains integers for the value of the nodes in the 2nd level, .... and the (N+1)th line contains integers for the value of the nodes in the Nth level.  Each of the integers is either an integer larger than 0 which indicates the predetermined value of the corresponding node, or a zero which means it is unknown (the question mark in the above figure).  Your program should solve all unknown values (denoted by zero in the input file). You should output the value of all nodes of the magic triangle to the output file OUTPUT2.TXT in the format shown below.

Sample Input File

3

0

4 3

6 2 0

Sample Output File

1

4 3

6 2 5

Question 3
Colour 

(120 marks)


Program name:

PROGRAM3.EXE

Name of input file:

INPUT3.TXT

Name of output file:
OUTPUT3.TXT

In computer graphics, a colour is usually denoted by the intensity of its three primary colour components (red, green, blue), one byte for each component.  For example, (0,0,0) is black, (255,0,0) is red.  However, in real life, it is not necessary to have 224 = 16777216 colour pens!  So when people paint, they always add two or more colours to approximate their desired one. For example, if the two colour (1, 2, 3) and (3, 7, 1) are available, then (7,16,5) is possible by combining 1 part of (1,2,3) with 2 parts of (3,7,1), but (3,4,5) is impossible.  Write a program for the painter to find out the nearest colour (r, g, b), given the target (R, G, B). The nearest colour is defined as the one that achieves the minimum deviation index.

deviation index = |(R - r)| ( 2  +  |(G - g)| ( 3  +  |(B - b)| ( 1

Input

Your program should read the input data from a text file named INPUT3.TXT.  The first line of this text file contains a integer N (1 ( N < 4), which is the number of available colors.  Each of the next N lines contains three non-negative integers ri, gi, bi (0 ( ri, gi, bi ( 255 and ri + gi + bi ( 0), specifying the intensities (ri, gi, bi) of the three primary colour components in the ith colour (1 ( i ( N).  The last line contains three integers R, G, B (0 ( R, G, B ( 255 and R + G + B ( 0). This gives the target colour (R,G,B).

Output

The program should output to a text file OUTPUT3.TXT.  Write the deviation index on the first line of this output file, the non-negative integer weights you assigned to each input color on the second line, and the nearest color you obtained on the last line.
Sample Input File 1

2

1 2 3 

3 7 1

7 16 5
Sample Output File 1

0
1 2

7 16 5

Sample Input File 2

2

1 2 3 

3 7 1

3 4 5

Sample Output File 2

3
2 0

2 4 6
Scoring for each test case

There will be eight sets of test data.  To score full credit for a set of test data, the deviation index D you achieved must be less than or equal to the minimum deviation index Dmin the evaluation program found.  Partial credit is awarded if Dmin ≠ 0 and your deviation index D is greater than Dmin but less than 3 Dmin.  In this case, you get 15(1 – (D/3 Dmin)) marks truncated to the largest integer not exceeding it.  In summary, the score you get is:


15






if D ( Dmin


trunc( 15(1 – (D/3 Dmin)))

if Dmin < D < 3 Dmin and Dmin ≠ 0


0






if D ( 3 Dmin


0






if D > Dmin and Dmin = 0

Question 4
Wormhole Labyrinth

(120 marks)


Program name:

PROGRAM4.EXE

Name of input file:

INPUT4.TXT

Name of output file:
OUTPUT4.TXT


Write a program to find the shortest path from the upper-left corner to the lower-right corner in an N x M labyrinth.  Each cell of the labyrinth is either a path, a wall or an entrance to a wormhole.  You are not allowed to enter a cell which is a wall.  You are only allowed to move one cell horizontally or one cell vertically or through a wormhole.  A wormhole connects not more than 3 cells together.  You may choose not to enter a wormhole and bypass its entrance.  Each move is counted as one step.  If there exist more than one shortest path, you only need to find any one of them.

Input

The first line of the text file INPUT4.TXT contains two integers N and M (1 ( N, M ( 30).  Each of the following N lines contains M characters.  Each character denotes the status of a cell in the labyrinth: 0 is a path, 1 is a wall, and any uppercase English alphabet is an entrance to a wormhole.  Different alphabets correspond to different wormholes. You may assume that the characters in upper-left corner and the lower-right corner are never 1.

Output

The first line of OUTPUT4.TXT contains the number of steps of the shortest path.  The next line contains the coordinate, in the form of (row, column), of all steps in this path.  The coordinate of upper-left corner is defined as (1, 1).  If no path exists, the file OUTPUT4.TXT should contain only one line: NO SOLUTION

Sample Input

5 6

0010A0

1AB101

A101B0

000000

011C10

Sample Output

7

(1,1)(1,2)(2,2)(2,3)(3,5)(3,6)(4,6)(5,6)
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