Question 1
Amida de Go


Program name:


PROGRAM1.EXE

Input file:




INPUT.TXT

Output file:



OUTPUT.TXT

Execution Time Limit:

( 5 seconds

“Amida de Go” is a process which can be used to shuffle a set of numbers.  Suppose there are n numbers.  Firstly, draw n vertical lines on a sheet of paper, and mark on top of the lines with numbers 1, 2, …, n from left to right.  Then, randomly add m horizontal lines, each connecting two adjacent vertical lines.  There should not be any two adjacent horizontal lines placed on the same level (see figure 1).  An example with n = 5 and m = 7 is shown in figure 2.
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Next, pick up a pen and start drawing from the top of the vertical line marked with 1.  Follow the vertical line and draw downwards.  Whenever a horizontal line is reached, turn to the horizontal line until another vertical line is reached and draw downwards again.  Keep drawing with this method until the bottom of a vertical line is reached, and mark this vertical line as 1 (See figure 3).

Repeat the above steps with vertical lines 2, 3, …, n to obtain the result as shown in figure 4.  A permutation of n numbers is generated.
(Continue on next page)
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You are asked to write a program to perform the following TWO tasks:

Task 1
Given n, m and the position of horizontal lines, find the final result obtained through “Amida de Go”.

Task 2
Given the result obtained by “Amida de Go”, generate one possible arrangement of horizontal lines that would produce the same result.

INPUT

The input file contains m + 3 lines and can be divided into two parts.

The first part (m +1 lines) is for Task 1.  The first line of this part contains two integers n (1 ≤ n ≤ 100) and m (0 ≤ m ≤ 10000), which represents the number of vertical and horizontal lines respectively.  Each of the following m lines contains the information about a horizontal line.  A horizontal line is defined by two positive integers a (1 ≤ a ≤ n – 1) and b (1 ≤ b ≤ m), which represents a line joining vertical line a and a + 1, and b is the distance of the horizontal line away from the top of the vertical line.
Following that is the second part of the input file, which is for Task 2.  It consists of two lines.  The first line is the number n2, which is the number of vertical lines.  The last line contains n2 integers, which is the result obtained by “Amida de Go”.

OUTPUT

The first line of the output file is the answer for Task 1, with n integers each separated by a space.

The following lines consist of the answers for Task 2.  The first line should be an integer m2, indicating the number of horizontal lines in your answer.  Each of the following m2 lines should consist of information of a horizontal line, in the same format as described in the input file.  The maximum m2 allowed is 10000.  These horizontal lines may be outputted in any order.

(Continue on next page)

SAMPLE INPUT

5 7

1 1

1 6

2 3

3 2

3 5

3 7

4 4

3
2 3 1

SAMPLE OUTPUT

4 2 1 5 3

2

1 1

2 2

SCORE

For each test case, 40% of total score will be awarded for correct answer in Task 1, and 60% of total score will be awarded for any correct answer in Task 2.
Question 2
Addition


Program name:


PROGRAM2.EXE

Input file:




INPUT.TXT

Output file:



OUTPUT.TXT

Execution Time Limit:

( 2 seconds

Helen can calculate the sum of any two integers.  The time she has to take to add two numbers is, however, directly proportional to the magnitude of the answer.  She needs n seconds to calculate an addition giving an answer n.  In addition, you can only give her two numbers to add at a time.  Therefore, you have to plan the order to give her the numbers, so that she takes the minimum time to add all the given numbers.
Write a program to read a series of integers from the input file and output the minimum number of seconds Helen needs to add all the integers.

INPUT

The first line of the input file contains an integer n, 1 ≤ n ≤ 8000.  The next n lines contain a positive integer per line, each not greater than 8000.

OUTPUT

The output file has only one line, containing an integer representing the minimum number of seconds she needs to add all the n integers.

SAMPLE INPUT

3

2

4

3

SAMPLE OUTPUT

14

EXPLANATION

Numbers before addition
Addition
Numbers after addition

2 4 3
2 + 3 = 5
4 5

4 5
4 + 5 = 9
9

Total time needed = 5 + 9 = 14

Question 3
Environmental Protection


Program name:


PROGRAM3.EXE

Input file:




INPUT.TXT

Output file:



OUTPUT.TXT

Execution Time Limit:

( 2 seconds

In a certain area, there are n (1 ≤ n ≤ 1000) trees.  The positions of the trees are described by the coordinates of its centre in a rectangular coordinates system.  In order to protect all these trees, the government wants to build up an environment protection area by surrounding the trees by a rope, forming a closed and bounded area.  All the trees should either lie inside the bounded area or in the border of the area.

Write a program to calculate the shortest length of the rope which surrounds the protection area and the coordinates of the places where the rope turns direction.  For convenience, assume the diameter of each tree is too small and can be neglected.

INPUT

The first line of the input file is an integer n.  Each of the next n lines contains two numbers, representing the coordinates of a tree.  Each of these coordinates is an integer from –1000 to 1000 inclusive.

OUTPUT

The first line of the output file is the total length of the rope (rounded to 2 decimal places).  The remaining lines are the coordinates of the places where the rope turns direction.

SAMPLE INPUT

8

0 0

-1 0

-1 -2

1 –2

0 2

1 1
1 -1

-2 1

SAMPLE OUTPUT

11.81

0 2

1 1

1 -2

-1 -2

-2 1

SCORE

The answer for the total length:
40%



The answer for the coordinates:
60%

Question 4
Geer Wheel


Program name:


PROGRAM4.EXE

Input file:




INPUT.TXT

Output file:



OUTPUT.TXT

Execution Time Limit:

( 10 seconds

George, an archaeologist, likes to visit different places in the world.  This time, he finds an underground cave in Egypt.

In the cave, there are many machines.  All of them were built with different sizes of gears.  There are thousands of gears, but some of them are dislocated.  In order to view how the machines work and to discover the ancients’ wisdom, he has to place the gears back to their original positions.  Of course, this will take much time to do so.

As you are a good friend of George, you promise to help him write a program to solve the problem.  You are given n gears, 1 ≤ n ≤ 50, each of them has radius r (3 ≤ r ≤ 12).  On each gear, there are teeth with length 1.  You are required to put the gears onto a board, on which there are many holes for locating the axle (center) of the gears.  The number of holes on the board is m (1 ≤ m ≤ 15).  Each hole is represented by x– and y– coordinates, 0 ≤ x, y ≤ 300.  A hole can be used or unused.  All n, m, r, x, y are integers.

A start gear and an end gear are given on the board.  To make the machine work, the end gear should rotate when the start gear rotates.  (For simplicity, it does not matter whether the end gear is rotated in the same direction or opposite direction of the start gear.)  To decide whether a gear could be put on a hole and adjacent to another gear already on another hole, it depends on the radii of the two gears and the distance between the 2 holes.  The gears should not be too close or too far away.


Distance between 2 points with co-ordinates given = 
[image: image5.wmf](
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INPUT

The input file contains 3 + n + m lines.  The first line contains two integers n and m, representing the number of gears and holes respectively.  The second line contains the radius, x– and y–coordinates of the start gear.  The third line contains the radius, x– and y– coordinates of the end gear.  In the next n lines, there are the radii of the n gears with Gear ID 1..n in ascending order.  In the next m lines, there are the x– and y– coordinates of the m holes with Hole ID 1..m in ascending order.

OUTPUT

The first line contains the Gear ID of the gears used.  These Gear IDs should be outputted in ascending order and separated with a space.  The second line contains the Hole ID of the holes used by the gears corresponding to line one.  That means the ith gear on line one uses the ith hole on line two.

You are required to give only one of the possible solutions.  If there is no solution, the output file contains only a line “NO SOLUTION”.

SAMPLE INPUT

3 3

3 10 9

9 43 40

6

9

11

35 20

20 10

30 18

SAMPLE OUTPUT

1 3

2 1

r
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_1071338510.bin

_1071339044.bin

_1072043632.unknown

_1071339273.bin

_1071338585.bin

_1071338465.bin

