HKOI2008 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 odd integers from 1 to 2N2 – 1 in the format specified below.
Input

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

Output

The output file consists of N lines, each containing N integers, separated by a single space. The integers are odd integers from 1 to 2N2 – 1 in an order specified below. Each integer is always smaller than the one on its right and all numbers in the row below, if applicable.
Sample Input

	4


Sample Output

	1 3 5 7

9 11 13 15

17 19 21 23

25 27 29 31


Question 1
Simple Calculator (100 Marks)

	Program Name:
PROGRAM1.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Alice wants to do a large number of addition/subtraction calculations. You know that this can be done with most common programming languages (C/C++/Pascal, etc.), but Alice is not a programmer, and only knows how to use simple programs. As a good friend of her you agreed to help her by writing a program that accepts a simple list of addition/subtraction operations and output the final results. 
Definitions
For the purposes of this task, the following definitions are used: 

· a VARIABLE consists of one uppercase English alphabet ("A" to "Z")

· an INTEGER can be negative or non-negative. Negative integers will have a leading "-" sign followed by numeric digits ("0" to "9"), non-negative integers will only contain numeric digits. 

· a VALUE is either a VARIABLE or an INTEGER 

· an EXPRESSION is either: 

· "VALUE", or 

· "VALUE+VALUE", or 

· "VALUE-VALUE" 

· a STATEMENT is in the form of "VARIABLE=EXPRESSION", meaning STATEMENT is now assigned the corresponding VALUE of EXPRESSION. 

Input

The first line of the input contains an integer N. Then there will be N lines, each consisting of one STATEMENT. There is no undefined VARIABLE for any given EXPRESSION in the input. There will be no whitespace in any STATEMENT. All VALUEs in the input are between -10,000 and 10,000 (inclusive).
Output

The output should consist of K lines, where K is the number of VARIABLEs which had been assigned a value. Each line should consist of a VARIABLE follow by an equal sign and then an INTEGER (its final VALUE). There should be no space in any line(s). The VARIABLEs should be outputted in alphabetical order. Each VARIABLE should appear exactly once in the output. All values of the VARIABLEs, including intermediate values, are guaranteed to be between -1,000,000 and 1,000,000 inclusive.
Sample Input

	5

A=2

B=15+15

E=B+-4

C=A+B

A=E-B


Sample Output

	A=-4

B=30

C=32

E=26


Constraints

In all the test cases,

· 1  N  1,000
Question 2
Joining Metal Chains (100 Marks)

	Program Name:
PROGRAM2.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
2 seconds


Alice has some identical metal rings. Some of these rings have already been joined together, forming metal chains of possibly different lengths. A ring that is not joined to any other rings can be considered as a chain of length 1. 

Now Alice wants to join all of these chains together to form a really long chain. To join two chains, Alice has to open a ring at the end of one chain, and put the open ring through two chains and close it. In this way, you can join N chains by opening N-1 rings. 
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Fig. 1: Two chains are joined by opening a ring
In some cases, it is possible to reduce the number of rings opened. For example, if you have four 2-ring chains, you can open all 2 rings on a single chain, use each of the rings to join another two chains. See the diagram below. 
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Fig. 2: Four chains are joined by opening 2 rings only
Since opening and closing a ring takes a lot of time and effort, Alice wants to minimize the number of open and close ring operations. Given the number of chains and their corresponding length, write a program to determine the minimum number of pairs of open and close ring operations. 

Input

The first line of input contains an integer N, which is the total number of available chains. 

The next line contains N integers, each separated by a single space, which are the lengths of each chain. The numbers are sorted in ascending order.
Output

The output consists of a single integer, which is the minimum number of number of open and close chain operations needed. One pair of open chain and close chain action is considered as ONE operation.
Sample Input 1
	4

2006 2007 2008 2009


Sample Output 1
	3


Sample Input 2

	4

2 2 2 2


Sample Output 2
	2


Constraints

In all the test cases,

· 1  N  1,000,000
· Total length of chains 2,147,483,647.

In 50% of the test cases, 

· 1  N  10
· Total length of chains  30,000
Question 3
Count 1s (100 Marks)

	Program Name:
PROGRAM3.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
1 second


Daniel is a student who has just learned binary representation of numbers. He knows that every positive integer can be written as a sequence of 0s and 1s. In order to practice what he has learned, he has written out every binary representation of integers from 1 to N separately without repeating. 
You are asked to find out the total number of 1s Daniel has written. 

For example, when N = 5, the table below shows the number of 1s in the binary representation of each integer from 1 to N. 
	number in decimal
	1
	2
	3
	4
	5

	binary representation
	1
	10
	11
	100
	101

	number of 1s
	1
	1
	2
	1
	2


So, the total number of 1s Daniel has written, when N = 5, equals 7( = 1 + 1 + 2 + 1 + 2). 
Input

The input consists of a single integer N on a single line.
Output

The output consists of a single line, with a single integer, the total number of 1s Daniel has written.
Sample Input

	5


Sample Output

	7


Constraints

In all the test cases,

· 1  N  258
In 50% of the test cases, 

· 1  N  100,000
Extra Note

To handle integers larger than 232 – 1, contestants using C/C++ need to use the data type "long long" (without quotes). The following is an example for "long long" input and output.
	#include "stdio.h"

int main(){


long long x;


scanf("%I64d", &x);


printf("%I64d\n",x);


return 0;

}


Contestants using Pascal need to use the data type "int64" (without quotes). Please note that "int64" is not an ordinal data type. The following is an example for "int64" input and output.
	var x : int64;

begin


readln(x);


writeln(x);

end.


Question 4
Who Moved My Cheese (100 Marks)

	Program Name:
PROGRAM4.EXE

Input:
Standard Input

Output:
Standard Output

Maximum Execution Time:
2 seconds


You have N x N pieces of cheese in a room. Each piece of cheese has a weight and no two pieces of cheese have the same weight. Before you go out of the room, you have arranged the pieces of cheese into N columns by N row such that every piece of cheese has a smaller weight than the one on its right and all pieces in the row below.

When you go back to the room, the N x N pieces of cheese are still in N columns by N rows. However, you find out that somebody has moved your cheese as the arrangement differs from the original one. Now, you want to restore the pieces of cheese to the original arrangement. 

Since there is too little space between the pieces of cheese, you cannot go between the pieces and pick one out. So, you are restricted to two types of operations only. 

· Type 1 : Swap the pth column with the (p + 1)th column, where 1 p  N-1

· Type 2 : Swap the pth row with the (p + 1)th row, where 1  p -1

You are asked to find a sequence of operations to restore the pieces of cheese to the original arrangement.
Input

The first line contains a single integer N. 

In each of the following N lines, there will be N positive integers, each separated by a single space. 

The ith integer on the (j + 1)th line represents the weight (in grams) of the piece of cheese on the ith column and jth row. 

The weight of each piece of cheese will not exceed 2,000,000,000. 

Output

If there is no sequence with less than or equal to 3,000,000 operations, you should output "No solution" (without quote) on a single line. 

Otherwise, you should output the sequence according to the format below. 

The ith line, except the last line, describes the ith operation. 

For operation Type 1, the line should start with a single character 'C' (without quote), followed by a single space and then the integer p. 

For operation Type 2, the line should start with a single character 'R' (without quote), followed by a single space and then the integer p. 

The last line should contain a single character 'Z' (without quote) which denotes the end of the sequence of operations. 

Sample Input 1
	4
7 6 5 8

3 2 1 4

11 10 9 12

15 14 13 16


Sample Output 1
	C 1

R 1

C 2

C 1

Z


Sample Input 2
	2

1 2

4 3


Sample Output 2
	No solution


Constraints

In all the test cases,

· 2  N  1,000
In 70% of the test cases, 

· 2  N  200
In 50% of the test cases, 

· 2  N  50
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